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Hypercontextualized Games
A Hypercontextualized Game (HCG) is 
a locally designed game with a specific 
objective. Each HCG has two character-
istics. (i) It involves elements taken from 
the players’ reality (context) that are 
also bound to a specific location. (ii) It 
promotes the players’ engagement with 
their context by raising an awareness of 
pre-defined themes connected with and 
transcending beyond the perceived real-
ity (hyper). This dissertation describes 
seven case studies conducted between 
2006–2011, from which the concept and 
the model of HCG derive. Designers and 
developers can benefit from this dis-
sertation to create applications that are 
intimately knitted to a context. 
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ABSTRACT  
A Hypercontextualized Game (HCG) is a locally designed game 
with a specific objective. It seeks to entwine subject matter and 
purpose by using the resources available in the player’s 
immediate context. As a result, the game carries with it location 
specific knowledge that can be unlocked and experienced by 
every player playing it.  
HCGs have two specific characteristics. Firstly, they actively 
involve elements taken from the player’s reality (context) which 
are also bound to a specific location. Secondly, they promote the 
player’s engagement with his/her context by raising an 
awareness of pre-defined themes connected with and 
transcending beyond the perceived reality (hyper).   
The HCG concept and model evolved over a five year period 
during which the researcher worked on the design, 
development and analysis of games which contain the 
previously mentioned characteristics. The resultant HCG games 
are diverse in nature and were co-designed by different teams 
including senior citizens at Joensuu; pupils at the Ukombozi 
Primary School in Iringa, Tanzania; curators at and visitors to 
the Pielinen Museum in Lieksa, Finland; curators at the Museum 
of Technology in Helsinki, Finland; experts at the Biosphere 
region of North Karelia in Finland and computer science 
students at the University of Eastern Finland.  
The collected research data fell into two sets. The first data 
set was used to develop the games and included interviews and 
sketches. The second data set was used to evaluate the games and 
consisted of pre- and post-questionnaires and written 
observations. Players from different backgrounds and ranging 
in ages from 6 to 77 years, offered their opinions. The chosen 
research design’s aim was to involve non-technical experts as 
co-designers of the games. The design of each game took place 
in an authentic setting and the gathered research data was 
analyzed using a mixed methods approach.  
Six peer-reviewed publications, which reported on the 
research, revealed that it is possible to involve stakeholders’ 
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in an authentic setting and the gathered research data was 
analyzed using a mixed methods approach.  
Six peer-reviewed publications, which reported on the 
research, revealed that it is possible to involve stakeholders’ 
knowing (i.e. individuals’ expertise or skills) without them being 
technologically proficient. 
Significant components of this game design model include 
building trust and promoting collaboration between the 
stakeholders and balancing all efforts towards achieving a 
common aim. In addition, the researcher found it beneficial to 
immerse herself in the context in which the game would be 
played. The created digital games are proof that the 
stakeholders’ knowing can be knitted into the game mechanics at 
different levels. Players reported that they were motivated by 
curiosity to play the HCG and that they did gain some measure 
of context awareness. A retrospective analysis resulted in the 
formulation of an HCG model.  
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Preface 
There are no words to express my gratitude to all the special 
persons who have unconditionally supported me on this 
journey towards achieving my PhD.  This academic path has, 
somehow, been a lonely one. Every PhD student needs to 
weather the personal implications of attempting to understand 
that which the world and other researchers are expressing and 
then to analyze the information while aiming to offer a personal 
contribution to others within the research guidelines. The 
process is an intense and multi-faceted one and includes 
constantly learning, un-learning and re-learning. However, one 
has to be honest and acknowledge that the journey includes 
sleepless nights, periods of confusion, frustrations, and even 
tears. So, unquestionably, one cannot walk the research path 
without a personal passion, some level of craziness and the 
support of some very special people. The price is high but then - 
so is the reward.  
 
A PhD dissertation can be viewed as the reward of a PhD’s 
student’s journey. I see this dissertation as a milestone that 
allows me to share the knowledge which I have acquired in 
these years. The wonderful reward of this journey, at least for 
me, was to discover and delve into the knowledge treasure and 
share the journey with special people who trusted and believed 
in me – even if they did not always understand me. Here I 
include all those individuals who imparted their knowledge and 
helped me to grow independently of their background and 
knowledge level and those individuals who took care of and 
nurtured me. There is no way I can properly thank them except 
to be the best I can be. This is the first tangible milestone I can 
offer.    
 
In this section of the dissertation I want to thus publicly 
mention the people who made this piece of work possible. I am 
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1  Introduction  
The aim of this dissertation is to gain an understanding of how 
to design a digital game within two constraints. Firstly, the 
game needs to involve elements from the reality (context) of the 
players, which must be bound to a specific location. Secondly, 
the game has to promote the players’ engagement with their 
context by raising their awareness of pre-defined themes 
embedded in their reality. We call these digital games 
Hypercontextualized Games (HCGs). Seven case studies aided 
the researcher in exploring and defining this genre.   
For clarity’s sake (as regards their use in this dissertation) 
two concepts need to be defined in more detail. Firstly, the term 
stakeholders refer to individuals who, despite not being 
professional game designers and independent of their field of 
expertise and technical abilities, contributed to the design of a 
digital game. This group includes senior citizens, pupils, 
curators, historians, forestry experts and many others. Secondly, 
knowing refers to said stakeholders’ expertise, whether these be 
information or skills gathered through study, observation, 
interaction or experiences. Stakeholders transfer their 
knowledge through the game design.  
The rationale behind this study is the fact that experts design 
and develop most of the digital games in use today, relegating 
the rest of us to mere consumers of those games. Certain skills 
are required when designing digital games as their development 
is, in most cases, complex. However, Cross (2006) maintains that 
everyone possesses the ability to design. To illustrate this claim 
he states that in non-industrial craft societies there is no such 
thing as a “professional designer” as craftspeople produce 
objects which are both practical and beautiful.  
Focusing our attention on games as systems that are designed 
for players Huizinga (1955) and Caillois (1958) state that, 
throughout the course of our history, games have allowed for 
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the expression and transmission of life interpretations. Salen 
and Zimmerman (2004) support this statement and add that 
game designers are interested in the concept of meaning, because 
they are involved in the creation of systems of interaction (2004, p. 
41). Players later experience the interpretations which have been 
captured in the games. Additionally, Huizinga highlights the 
relationship between games and knowing: [f]or archaic man, 
doing and daring are power, but knowing is magical power (1955, p. 
105). The important facet of Huizinga’s analysis, according to 
the researcher, is his comment regarding the involvement and 
impact of the individual’s knowing as a play-element in both the 
play and design of games.  
At this moment in time we know that any individual can 
design her or his own games. Additionally, games are vehicles 
for carrying the designers’ interpretations of life and their 
knowing. Thus, games can be carriers of life interpretations and 
knowledge from designers to players. Therefore, it is important 
to raise an awareness of the active presence of these elements, 
life interpretations and knowing in the design, exploration, 
research and understanding of digital games. However, current 
digital game research agendas focus mainly on the player (e.g. 
game experience, usability and game culture generated by 
playing the games), issues relevant to professional game 
designers (e.g. development of technology, media production  
and artificial intelligence) or other aspects such as philosophy, 
virtual economies as well as hegemonic and gender issue 
analysis.  
The involvement of stakeholders’ knowing, which includes 
their life interpretations as manifested in the design of digital 
games as well as the players’ experience of those elucidations 
while playing the games, are pivotal elements of this research. 
The exchange of knowing in digital games between designers 
and players can be related to learning. According to Linderoth 
(2011) most of the current research arguments, connected to 
learning experiences, are based on two types of reasoning. The 
first line of reasoning relates to the side effects which technology 
offers the players: while players are playing they gain new 
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literacy skills from digital games (Jenkins, 2006; Jenkins, Clinton, 
Purushotma, Robinson, & Weigel, 2006). The second line of 
reasoning states that players acquire knowledge, as a result of 
their gameplay. For instance, games present multimodal 
representations of a subject or they deliver metaphorical 
simulation of a topic (Gee, 2003). However, investigation on 
how the knowing of individuals is involved in the design of the 
game and how its players experience these games is not 
common.   
It is apparent that the exclusion of stakeholders’ knowing in 
the design of digital games can be attributed to the complexity 
of the digital technology. Thus, the approach of this research 
design is not to focus on the complexity of technology but to pay 
attention, as our ancestors did, to the knowing involved in the 
games. To operationalize this approach, the researcher based the 
games on the context of the stakeholders involved in the design 
of the games, with the express aim of including their knowing in 
the game design.  
1.1 BACKGROUND AND MOTIVATION   
Design principles for games are sometimes complex and 
certainly diverse (Amory, 2007; Björk & Holopainen, 2004; 
Brathwaite & Schreiber, 2009). Thus, the researcher decided to 
follow a strategy that characterizes design thinking: solve 
tensions between problem goals and solution criteria (Cross, 
2011).  
To achieve the aim of this study, the researcher chose to draw 
upon the knowing of the stakeholders in the context from which 
the game evolved. The game design is therefore based on the 
stakeholders’ knowing of their context and on that which they 
want the players to engage with in the game. Hence, the 
researcher sought to pro-actively involve the stakeholders as co-
designers of the games. The stakeholders’ suggestions, as 
regards content and activities, were taken into account and 
consequently their interpretations permeate the game system.  
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The researcher’s role has been to orchestrate and mould the 
stakeholders’ input within the resources available. 
The rationale behind this proposed research study is rooted 
in the researcher’s own nomadic life. Through years of 
conversing with individuals from different ages, cultures and 
levels of education a common denominator was detected: 
people’s desire to be integrated in this modern world and their 
inherent potential to give and receive knowledge and share 
experiences. In addition, the opportunity to conduct lectures 
and workshops in ICT skills to disadvantaged groups (e.g. 
senior citizens and economical marginalized groups in different 
countries) and to thus transform mundane settings into 
enjoyable interactive learning playgrounds impacted greatly on 
this study. The researcher started familiarizing herself with 
literature, relating to the use of games to unlock the potential of 
knowing in individuals, and discovered that there was a lack of 
sufficient literature regarding this topic and a real need to 
provide suitable tools and guidance to involve individuals’ 
knowing in the area of game design.    
1.2 CONTEXT OF RESEARCH  
No research work happens in isolation. Different factors 
(including social, cultural, economical, environmental and 
technical dimensions) offer up diverse challenges and 
opportunities that affect either the researcher or the 
phenomenon being studied, or both. The research, which is 
reported on in this dissertation, is no exception to this. The 
researcher therefore considers it relevant to mention the 
circumstances that directly influenced the research process. 
 At the time the researcher joined the Educational Technology 
Research Group (EdTech∆) based at the University of Eastern 
Finland (formerly University of Joensuu), there were no 
research activities related to the investigation of digital games. 
However, EdTech∆ had a rich heritage – both theoretical and 
empirical – in the use and design of technology to best facilitate 
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learning in different settings. These settings included: special 
needs education, Kids' club (an informal gathering where 
children and teenagers can learn and develop their ICT skills), 
Senior’s club (an opportunity for older people to learn and 
develop their ICT skills), program visualization and ICT for 
Development (ICT4D). Furthermore, EdTech∆ supported the 
exploration and innovation of new technologies for learning 
within a multicultural and multidisciplinary atmosphere.   
In an attempt to compensate for the nonexistent games 
research at EdTech∆, the researcher participated in several 
different seminars and workshops on game research which were 
mainly hosted by the Game Research Lab in University of 
Tampere. The main focus of the Game Research Lab's research is 
game culture and game studies.  Both research groups (EdTech∆ 
and Game Research Lab ) have a multidisciplinary approach to 
their research. However, while having access to both groups it 
became evident to the researcher that they analyzed and viewed 
the digital tools from two different perspectives: EdTech∆ 
focused on the development of tools for education while Game 
Research Lab focused on the impact of digital games in our 
culture. Nonetheless, both research groups influenced this 
dissertation.  
At the end of her journey, the researcher actively participated 
in the game, education and learning course offered by the LinCS 
Doctoral School in Education Science at the University of 
Gothenburg, Sweden. Also the researcher participated in the 
mobility exchange at the Graduate School of Education in 
Bristol, UK, through the support of the STELLAR network 
(Sustaining Technology Enhanced Learning at a LARge scale). 
These opportunities aided the researcher in consolidating, from 
a theoretical perspective, the multidisciplinary approach of this 
work. 
EdTech∆ fostered the researcher’s empirical work as it offered 
a milieu characterised by intellectual freedom and support 
which is so necessary when one wants to create, explore and 
seek innovation. Each case study in this thesis emerged from 
real life circumstances, in which the researcher with EdTech∆ 
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Tampere. The main focus of the Game Research Lab's research is 
game culture and game studies.  Both research groups (EdTech∆ 
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became evident to the researcher that they analyzed and viewed 
the digital tools from two different perspectives: EdTech∆ 
focused on the development of tools for education while Game 
Research Lab focused on the impact of digital games in our 
culture. Nonetheless, both research groups influenced this 
dissertation.  
At the end of her journey, the researcher actively participated 
in the game, education and learning course offered by the LinCS 
Doctoral School in Education Science at the University of 
Gothenburg, Sweden. Also the researcher participated in the 
mobility exchange at the Graduate School of Education in 
Bristol, UK, through the support of the STELLAR network 
(Sustaining Technology Enhanced Learning at a LARge scale). 
These opportunities aided the researcher in consolidating, from 
a theoretical perspective, the multidisciplinary approach of this 
work. 
EdTech∆ fostered the researcher’s empirical work as it offered 
a milieu characterised by intellectual freedom and support 
which is so necessary when one wants to create, explore and 
seek innovation. Each case study in this thesis emerged from 
real life circumstances, in which the researcher with EdTech∆ 
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members tried to find solutions to address needs and to 
transform challenges into innovation opportunities. This 
philosophy, which was actively promoted by EdTech∆, was in 
alignment with the purpose and motivation that sustained the 
researcher’s work and the researcher and EdTech∆ team 
members undoubtedly gained synergy from working together.  
Consequently, this research work contributes to the creation 
of design approaches and tools for educational technologies 
within computer science, specially in the area of games.   
1.3 RESEARCH QUESTIONS   
As mentioned earlier, this thesis is primarily concerned with 
gaining an understanding of how to engage the stakeholders’ 
knowing (which is linked to their context) in the design process 
of digital games. To realize and facilitate a successful 
involvement of the stakeholders’ knowing in the game design 
process, two limitations were set: firstly the games had to be 
bound to a specific location and secondly the final games should 
encourage the players to engage with their context by raising 
their awareness of pre-defined themes. We call this game genre 
Hypercontextualized Games (HCGs).  
This work does not aim to evaluate the players’ learning, the 
level of players’ immersion or the quality and performance of 
the technology. It mainly seeks to understand how games, 
within the exposed constraints, can be designed and created by 
making use of available resources and by involving the 
stakeholders’ interpretation and experiences of their reality in 
the games. It aims to explore how the stakeholders’ knowing 
can be knitted into and through the digital games.  
To add validity and credibility to the study, the research 
takes place in authentic settings in which the designed games 
are based on the stakeholders’ context. It is important to 
mention that in evaluating the playability of the games by 
means of the players’ feedback, insight was gained into the 
design decisions which had to be taken. Hence, the research 
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questions which support the aim of the study and which this 
dissertation attempts to answer:  
 
RQ1. How is the knowledge of the stakeholders incorporated 
into the HCG in the design process?   
  
RQ2. What are the characteristics of the model for creating 
and evaluating an HCG?   
 
The researcher acknowledges that both these research 
questions are general in nature, difficult to answer and strongly 
inter-dependant. RQ1 analyses the games and their design 
processes. RQ2 uses the findings of RQ1 and synthesizes them 
into the HCG model (Figure 1).  
Through empirical studies conducted over time and a study 
of the relevant literature, the scope of RQ1 was sufficiently 
narrowed so that a possible answer could be formulated.  Based 
on the literature and the experiences amassed in the course of 
the research process, RQ1 was sub-divided into six questions 
(Figure 1). 
These six sub-questions are:  
¥ RQ1.1 How does the communication of knowledge 
support stakeholders as game designers?  
¥ RQ1.2 How does one trigger the interests of 
different individuals from different age groups 
towards the attainment of a common goal which is 
underpinned by their reflection and understanding of 
the knowledge which surrounds them? 
¥ RQ1.3 How is the context of the participants 
considered when designing a game workshop? 
¥ RQ1.4 How does one involve non-technical 
individuals in the design process of successful digital 
games and support them to move beyond usability 
matters and become designers or co-designers? 
¥ RQ1.5 How does one set about to design a game for 
a particular location within the restrictions and limits 
of its own resources? 
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¥ RQ1.6 What are the principles that a game designer 
should consider when re-contextualizing a game?  
 
 
Figure 1.  Graphical representation of the dissertation’s research questions 
 
RQ1.1 and RQ1.2 were posed in the very early phases of the 
research. RQ1.1 was based on the first case study and it 
analysed the cultural communication that emerged through 
involving and engaging the stakeholders’ knowing in the game 
design. RQ1.2 analysed, based on the literature, that variable 
which motivated players to play the HCG in the second case 
study.  
As the research evolved and a more complete picture of the 
design process emerged, we were able to gather the required 
data to answer the sub-questions. RQ1.3 explicitly examined the 
involvement of the stakeholders’ context in a game design 
workshop using the emerging model. RQ1.4 analyzed the 
involvement of non-technical stakeholders, as designers or co-
designers of digital games, in two case studies. RQ1.5 centred 
on the game design process of one specific case study which had 
been previously presented in RQ1.3. Finally, RQ1.6 analyzed the 
modifications necessary to facilitate the transfer of an HCG to a 
new context where it can then be modified according to the new 
recipient stakeholders’ knowing.  
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The second research question, RQ2, is constructive in nature. 
RQ2 was answered through a retrospective analysis of the seven 
case studies which make up this research body and with the 
observations and findings of RQ1, which aided in building and 
validating the model. Table 1 summarizes these research 
questions, along with the corresponding peer-reviewed articles 
which strove to answer them. This Table also specifies the 
specific case study (CS), related to the corresponding research 
question, which is reported on in this thesis.  
 
Table 1. Research questions, case studies and publications 
Research Question Case Study Publication  
RQ1.1 CS1 (Seniors as game designers)  P1 
RQ1.2 CS2 (SciMyst) P2 
RQ1.3 CS7 (Game workshop at Ukombozi) P3 
RQ1.4 
CS1 (Seniors as game designers) and 
CS4 (LieksaMyst) 
P4 
RQ1.5 CS4 (LieksaMyst) P5 
RQ1.6 CS2 (SciMyst) and CS5 (TekMyst) P6 
RQ2 All CSs P3, P5, P6 
 
It is important to clarify that this dissertation does not 
include any publication related to case study three (CS3) and 
case study six (CS6) as they are still in the process of being peer-
reviewed. However, both of these case studies influenced the 
research. Therefore, in an effort to offer a more complete view 
and analysis of the dissertation, they (CS3 and CS6) are included 
in this introduction.  
1.4 RESEARCH DESIGN  
The concepts, formulated in this study, resulted from seven case 
studies that took place over a time period of more than five 
years (Figure 2). Based on this long-term study process and 
using a retrospective analysis (Nuutinen, 2009), the results have 
been condensed and are encapsulated in the 
Hypercontextualized Game model.  
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Figure 2. Graphical representation of the HCG roadmap 
 
Mixed methods were utilized to analyze each case study. The 
research is based on the social-constructivist paradigm using the 
Activity Theory (Engeström, 1987; Engeström, Miettinen, & 
Punamäki, 1999; Kaptelinin & Nardi, 2006). A qualitative 
interpretational approach (Neuendorf, 2001) was followed. This 
study can also qualify as a design based research work (Reeves, 
2000) as the aim of the study was to explore and understand, in 
depth, the design of HCGs and then offer a model (and 
principles) which researchers and practitioners can benefit from.   
Case studies support the analysis of a phenomenon within 
real life settings, with the possibility of using multiple sources of 
evidence (Robson, 2002) which is crucial to this type of research.   
The collected data fell into two sets1. The first set is data 
which was used in the development of the game (including 
                                                      
1 Data presented at www.cs.joensuu.fi/~cislas 
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interviews, sketches and the game itself). The second set is data 
which was used to evaluate the game (including pre- and post-
questionnaires and written observations). The data gathered 
from the diverse case studies offers credibility to the research. 
Different combinations of data collecting approaches were 
employed for every case study as dictated by the circumstances 
and the availability of human, technical and financial resources. 
The types of data collected included: interviews, focus group 
interviews, pre-questionnaires, post-questionnaires, digital post-
questionnaires, planning notes and sketches, meeting notes, 
informal and formal discussions, games, photos, object tags, 
written observations, recordings of activities and the resultant 
games.  
The researcher decided to use a mixed methods approach 
(Saunders, Thornhill, & Lewis, 2009) as diverse aspects of the 
research resorted under different analytical strategies. To 
establish trustworthiness two techniques, namely prolonged 
engagement and the triangulation of methods, were utilized as 
recommended by Lincoln and Guba (1985).  
Table 2 indicates the methods utilized to solve each research 
question as well as the CS and the peer-reviewed articles that 
refer to the specific question.  
 
Table 2. Summary of research questions, methods, case studies and publications 
Research 
Question 
Methods Case Study Publication  
RQ1.1 
Literature Review 
Qualitative Analysis 
CS1 (Seniors as game 
designers)  
P1 
RQ1.2 
Literature Review 
Mixed Methods 
CS2 (SciMyst) P2 
RQ1.3 
Qualitative Analysis  CS7 (Game workshop 
at Ukombozi) 
P3 
RQ1.4 
Qualitative Analysis CS1 (Seniors as game 
designers) and CS4 
(LieksaMyst) 
P4 
RQ1.5 Mixed Methods CS4 (LieksaMyst) P5 
RQ1.6 
Literature Review 
Qualitative Analysis 
CS2 (SciMyst) and CS5 
(TekMyst) 
P6 
RQ2 Retrospective Analysis All CSs P3, P5, P6 
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1.5 CONTRIBUTIONS OF THE THESIS  
Not many different stakeholders are involved in the design of 
modern digital games and neither is the inclusion of the player’s 
reality prevalent. Therefore, this research journey offers an 
analysis of and an insight into this formerly unattended area of 
digital game design.  
Each case study, incorporated in this research, offers a 
playable digital game that drew upon elements from the 
stakeholders’ context which is related to a specific location. 
Additionally, these games were played by a variety of 
individuals during their test periods and one game has even 
been transformed from a test prototype into a fully fledged 
product, i.e. players are playing it without researchers’ 
surveillance. Based on these results it can be concluded that the 
design processes, as presented by the case studies in this 
dissertation, have been successful.  
In each of the case studies the knowing of the stakeholders 
transformed them from mere bystanders into designers or co-
designers of their game. The analysis of this process indicates 
the importance of promoting sound communication amongst 
team members and, in so doing, addressing diverse tensions 
and finally attaining the desired goal.  
Additionally, the case studies provided information that 
assisted with the creation and improvement of the 
Hypercontextualized Game (HCG) model. The model uses 
relevant concepts such as context tolerance and context depth and 
it also later aided in the analysis of the case studies. Therefore, 
the researcher expects that the resultant model will greatly assist 
other researchers and practitioners in the design of HCGs. 
However, these assumptions are based on inference, as they 
have not been scientifically proved.   
Empirically this research work has been mainly anchored in 
the domain of computer science with a multidisciplinary view. 
In the course of this study the researcher has constantly been 
open to and interested in gaining knowledge and understanding 
of theories and concepts relating to a diverse spectrum of 
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disciplines. The governing aim was to connect the research 
findings to the multidisciplinary knowledge store that 
permeates digital games and technology enhanced learning. 
Therefore the outcomes and experiences, as recorded in this 
research process, are deemed useful to individuals who wish to 
create HCGs using a multidisciplinary approach.  
1.6 ORGANIZATION OF THE THESIS 
The rest of this dissertation is structured as follows:  
Chapter 2 focuses on the literature review and the key 
elements that guided and influenced this work. Chapter 3 
summarizes the seven case studies contained in this research. 
Chapter 4 is a retrospective analysis of the case studies from 
which the Hypercontextualized Game model emerged. 
Chapter 5 offers an overview of the articles, which are also 
included in the addendum to this thesis, and explains the 
researcher’s contribution to them. Chapter 6 reflects on the 
implications of this research and finally Chapter 7 concludes the 
study and summarises future research perspectives as 
motivated by this dissertation. 
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2 Literature review 
In the beginning of this research the relevant literature, as 
pertaining to the aim of this study, was selected and 
systematically read. Thus, for example, topics relating to game 
design, serious games and games for learning were studied. The 
main sources were books, journals and conferences 
recommended by the community of game research and 
educational technologies (e.g. DiGRA, Games and Simulations 
Journal, Games and Culture Journal, FuturePlay). The amount 
of information was vast but findings, relevant to the aim of this 
dissertation, were infrequent. Most of the reports focused on the 
description and analysis of the design and implementation of 
games by professionals (Fullerton, Swain, & Hoffman, 2004; 
Järvinen, 2008; Schell, 2008), the inclusion of game design 
modules in computer science curricula (Bidarra, Boers, Dobbe, 
& Huijser, 2008; Islas Sedano, Kuts, & Sutinen, 2007; Neuendorf, 
2001; Zyda, 2006), technologies and its analysis relevant to 
virtual worlds (Innocent & Haines, 2007; Pearce & Ashmore, 
2007; Rhalibi & Merabti, 2005; Zeng, H, & Buus, 2007) and 
semiotic studies of game meanings (Boellstorff, 2006; Kucklich, 
2009; Myers, 1999, 2006). Additionally, a considerable amount of 
information was available on the analysis of the players’ game 
experiences and immersion (Cheng & Cairns, 2005; Jennett, Cox, 
& Cairns, 2009; Jennett et al., 2008; Poels, Kort, & Ijsselsteijn, 
2007; Reid, Geelhoed, Hull, Cater, & Clayton, 2005; Seah & 
Cairns, 2008; Sweetser & Wyeth, 2005), learning with and 
through different commercial games and research prototypes  
(Amory, 2007; Backus & Amlin, 2005; Barab, Thomas, Dodge, 
Carteaux, & Tuzun, 2005; Halapi & Saunders, 2002; Kiili, 2005; 
Squire, 2003). Social networking, community aspects, the sense 
of game content ownership and emergent game cultures were 
also common topics (Ho & Huang, 2009; Jianqiang et al., 2011; 
Kafai, Fields, & Cook, 2010; Shaw, 2010; Szell & Thurner, 2010; 
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Taylor, 2006; Williams, 2006). Later on it was decided that the 
literature selection should be done systematically and according 
to the needs set forth by the research questions.    
In this chapter the articles and studies that influenced this 
work, and which relate to the actual research questions and 
results of the studies as reported in this dissertation, are 
reviewed. The objective of the chapter is to offer the necessary 
background and terminology as foundation for the rest of this 
thesis.  
Figure 3 positions the location of this research within the vast 
literature domain. The main components are the stakeholders’ 
context, which changes constantly, and its influences on their 
knowing and their design capabilities. The capacity of the 
stakeholders to successfully involve their knowing and to utilize 
contextual resources when designing games that are set in their 
context, results in the creation of an HCG.    
 
 
Figure 3.  Locating design and knowing related to HCG.  
 
Digital games offer a considerable number of research 
options which were briefly described earlier in this section. 
Paradoxically, it is also necessary to explore new areas of 
research which are not evident, despite them having an impact. 
In the case of the former, the research questions emerge from the 
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literature while, in the case of the latter, the challenge is to locate 
the research question within the literature because it does not 
emerge from what we know we are looking for. This 
dissertation is an exploration into new areas of research (Figure 
3) and therefore, in an effort to locate it within the knowledge 
domain of game research, the researcher commences with 
clarifying the concepts of real life, play-space, games and their 
relationship. Following this, the position of this work in relation 
to learning and knowing is briefly outlined and, at the end of 
the subsection, tied to games. Subsequently the area of 
technology is also added to this literature review with the aim of 
offering a brief, but comprehensive view of digital games. 
Finally the digital games overview is linked to the previous 
discussion of knowing and game creating which clearly 
highlights the unattended research niche which this research 
aims to address.  
2.1 REAL LIFE, PLAY-SPACE AND GAMES 
Game researchers agree that it is relevant to understand play 
within a wider scope. The term magic circle has been coined to 
refer to the space where the play resides within an individual 
and cultural context (Huizinga, 1955; Mäyrä, 2007; Montola, 
2005; Salen & Zimmerman, 2004). However, as Langkoff and 
Johnson mention (1980), our daily life is governed by our 
thoughts and how we perceive the world which surrounds us. 
Thus, the magic circle helps to illustrate the connectivity of play 
to individual and cultural contexts. Nevertheless, the concept of 
the magic circle also gives the impression that play is contained 
within limits and this diminishes the term’s grandeur.  
The following explanation is based on the analysis done by 
Walther (2003). The presence of play is latent, everywhere and at 
anytime. It is a personal decision when, where and how we 
leave the real life and access the play-space. Real life refers to our 
reality, the world in which we live and which is governed by 
social rules, responsibilities and obligations. Only when an 
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individual accesses the play-space does the play-space become 
evident. The play-space inhabits in but it is not identical to real 
life. In other words, the play-space has a latent presence in real 
life as it is potentially ready to manifest at any time, once an 
individual voluntarily and freely decides to access it.  
Nevertheless, the play-space does not obey the strict rules of real 
life, unless the player allows it to do so. As the play-space owes 
its existence to freedom, it also dominates the play for as long as 
the play-space is evident. 
Freedom is required to access the play-space, and it is also 
the fundamental element which maintains one’s presence in this 
space. The decision to return to real life and leave the play-space 
is also done at free will.   
Each time the player accesses the play-space s/he decides to 
adhere to the rules that regulate this space. Walther (2003) 
mentions: “[p]lay is an open-ended territory in which make-believe 
and world-building are crucial factors.…” 
Once in the play-space, the player can voluntarily decide to 
play a game (Figure 4). The design of each game requires and 
assumes the presence of players for its system to work. Thus, 
any game welcomes voluntary players.  
One can rightly ask: What is a game? The researcher 
considers a game a system that is located in the play-space. 
Because a game is located in the play-space, and its players 
access this space voluntarily, they bring to the game a playful 
attitude that allows them to be in the play-space (Schell, 2008). 
As a system, a game has diverse interconnected states which aid 
it in reaching its aim. Furthermore, games are dynamic systems 
because each current state of the game depends on its 
predecessor; only when the players access the game does the 
dynamic system become evident (Islas Sedano, Sutinen, Vinni, 
& Laine, 2011; Ogata, 1987).  
A game system consists of game components, game mechanics 
and game dynamics. A component is any unit essential to the 
functioning of the game system, like the chess pieces and the 
chessboard. The components belong to the real life of the player.  
The game mechanics consists of game states and rules that 
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define the allowed transitions between the states. As an 
opportunity, game mechanics belong to the play-space. The 
game dynamics refer to all the possible actualizations of the 
game mechanics, i.e., game instances where actual players have 
applied the game mechanics on game components. The game 
dynamics belong to the actual game (Ogata, 1987; Schell, 2008).  
  
 
Figure 4. A game is located within the play-space, surrounded by the players’ real life. 
 
The player’s trust in the game’s organization is achieved by 
imposing rigid and non-negotiable rules within a flexible play-
space. Games are systems that regulate the play-space. It is 
possible that the game requires interaction with individuals who 
are not players, i.e. no-player characters (NPCs). A game may 
also use components that are not part of the game system, i.e. 
no-play elements (NPEs). If the game requires interaction with 
NPC or NPE, the players must agree on the understanding and 
transformation of NPCs into pseudo-players and NPEs into 
pseudo-play elements from the players’ perspective (Salen & 
Zimmerman, 2004; Walther, 2003).  
Summarizing this sub-section, we know that players 
surrender themselves to succeed in a system called a game. As 
players engage all their faculties in an attempt to succeed at the 
game, these systems are considered powerful and consequently 
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attractive to researchers.  Furthermore, games promote an 
experience, during play, that impacts on the players long after 
they have taken part in the game. However, we have little 
understanding as to the nature of the relationship between the 
players’ real life and the real life from where the game emerges 
before they finally meet in the play-space.   
2.2 KNOWING, LEARNING AND GAME DESIGN 
Different theories, models and frameworks have been 
developed and continue to be developed in an attempt to 
understand the learning process that takes place in our minds. 
The analysis, conducted by Greeno, Collins and Resnick (1996), 
is used here to offer an overview of the different theoretical 
paradigms in educational psychology that can be used by game 
designers. They group the three general views on knowing and 
learning as follows:  
¥ Behaviorist-empiricist focuses on the observable behaviour 
of individuals, where the external environment has a 
determining influence. Therefore, learning is described 
as a process where individuals create associations and 
acquire skills, while knowing is the organized 
accumulation of the components that make up those 
associations and skills.  
¥ Cognitive-rationalist focuses on individuals’ intelligence 
and mind, the hub of our thoughts and mental strategies. 
Therefore, learning is a process in our mind where 
information is received, through our senses, and then 
processed through a wide set of cognitive abilities e.g. 
problem solving skills. Knowing emphasises the 
comprehension of concepts and general cognitive 
abilities.  
¥ Situative-pragmatist-sociohistoric emphasises the contextual 
situation of individuals, taking into account that social 
interactions shape human development. In this sense, 
knowledge is distributed amongst people and their 
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contextual environment which includes objects, artefacts, 
tools and communities. Consequently learning takes 
place when one interactively promotes the process of 
being attuned to one’s environment (social and material). 
Knowing refers to a state of being where one is attuned to 
the constraints and affordances of the systems wherein 
one interacts.    
In each of the views stated above Greeno, Collins and 
Resnick pay attention to three thematic issues relevant to learning 
(1996):  (1) the nature of knowing, (2) the nature of learning and 
transfer and (3) the nature of motivation and engagement (Table 
3).  
 
Table 3. Knowing and learning according to Greeno et al. (1996)  
  
  
 
Behaviorist-
empiricist 
Cognitive-
rationalist 
Situative-
pragmatist-
sociohistoric 
Typified by Skinner, Hull Piaget, Papert 
Dewey and Mead, 
Vygotsky 
Knowing  
+Stimulus 
response 
theory 
+Parallel-
distributed 
connection-
ism 
+General schemata 
for understanding 
and reasoning 
+Conceptual 
understanding  
+Reading and 
writing  
+Problem solving 
and reasoning 
+General and 
specific strategies 
and competencies 
+Metacognitive 
processes  
+Students’ 
epistemological 
beliefs 
+Participation in 
practices of 
communities, 
abilities to interact 
with physical 
environments 
Learning and 
transfer 
+Acquiring 
and applying 
associations 
+Basic 
associative 
processes 
 
+Acquiring and using 
conceptual and 
cognitive Structures 
+Conceptual learning 
+Learning problem-
solving 
+Becoming attuned 
to constraints and 
affordances through 
participation 
+Learning through 
practice 
+Marshaling the 
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Behaviorist-
empiricist 
Cognitive-
rationalist 
Situative-
pragmatist-
sociohistoric 
+Connection-
ist 
perspectives 
resources needed to 
be successful in a 
new environment 
Motivation  
Extrinsic 
motivation 
Intrinsic motivation Engagement 
 
 Alessi and Trollip (2001) mention that it is possible to find 
educators who focus on only one specific view of learning e.g. 
behaviourist, but it is also common to find educators that make 
use of different approaches to learning.  Alessi and Trollip’s idea 
can be visualized as a triangle (Figure 5) with the three different 
views of learning at the vertices. Most educators will fall 
somewhere in the middle of the triangle. 
 
 
Figure 5. Different views on learning. 
  
This research is influenced by the situative-pragmatist-
sociohistoric view of learning. Nonetheless, even if games are 
developed and analyzed according to this view of learning, one 
could also study them according to other views. For example, 
one could examine the phenomena of how games stimulate their 
players to solve problems by utilizing problem solving theories 
from the cognitive-rationalist point of view.  
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2.2.1 Knowing from the situative-pragmatist-sociohistoric 
perspective  
The rationale behind this work takes into account the social 
nature of the human mind, where an internalization-
externalization process is present between an individual and the 
individual’s culture and society. Humans are social beings who 
live in a socio-cultural world in which they learn and gain 
knowledge. We produce artefacts that reflect our interpretations 
of the surrounding world and we organize ourselves with rules 
and functional work divisions which maintain our society and 
communities. Individuals thus have access to different 
mediators, like tools and artefacts, to support their interaction 
with the world and in so doing, they achieve their objectives. In 
accordance to the views of Greeno, Collins and Resnick (1996), 
this work follows a situative-pragmatist-sociohistoric view.  
Situated learning, according to Brown, Collins and Duguid 
(1989), is promoted when educators use the physical and social 
environments of the learners to aid them in co-producing 
knowledge through activities.  
Diverse researchers (Greeno, 1994; Hutchins, 2010; Jonassen, 
2000) join efforts to merge different perspectives within the 
same situative-pragmatist-sociohistoric view. For example 
scholars that adhere to the theories of ecological psychology and 
the activity theory aim to conceive “meaningful learning as wilful, 
intentional, active, conscious, constructive, and socially mediated 
practice that includes reciprocal intention-action-reflection activities” 
(Jonassen, 2000, p. 2). 
 
2.2.2 Designing ways of knowing 
According to Cross (2006), everyone has the ability to design. 
We are constantly designing: whether it be our outfits or the 
interior of our homes, to mention but two examples. Designing, 
according to Cross, should be added as one of our intelligences 
as defined by Gardner (2004), who originally identified seven.   
Cross studied the way in which designers think and work 
(2006), paying special attention to what designers do during the 
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activity of designing and the problems which they address. He 
identified five aspects of knowing prevalent in designers’ 
thought processes and work:  
¥  Designers are challenged by ill-defined problems. 
¥ The equivalent of problem-solving for designers is 
solution-focused. 
¥ Designers translate abstract requirements into concrete 
objects. 
¥ Designers interpret and compose in an object language. 
¥ Designers follow a constructive thought process. 
Cross (2011) also identified three key strategies used by 
designers namely that they (1) tackle problems with a wide 
vision of the system instead of focusing on narrow problem 
criteria, they (2) formulate problems in a specific and 
occasionally personal way and they (3) design by relating things 
to each other to produce a result based on their initial concepts. 
Cross thus assumes that innovative design emerges when 
designers are challenged to solve a conflict, or a potential 
conflict, between their high-level problem goals and the criteria 
set forth by their clients (Cross, 2011).  
Game designers define the game elements and combine them 
to create game mechanics. The game mechanics draw the 
players in, support them in creating experiences during the 
game and help them to make meaningful decisions to achieve 
the game’s goal (Schell, 2008). Brathwaite and Schreiber (2009) 
clarify that a digital game designer is not a game artist or a pure 
programmer, although both of these fields, art and 
programming, are relevant and helpful in designing a digital 
game. However, a game designer should be able to create games 
independently from technology and artistic sketches, by 
focusing on the game mechanics.  
In the course of this thesis and reported papers, attention is 
paid to the analysis of the broad design approach to HCGs, i.e. 
the solution to different tensions as a basis for the game designs. 
Therefore, in analyzing the game design processes, the focus is 
on the strategies, as defined by Cross.  
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2.2.3 Games and knowing  
Digital games might be new, but playing games is an ancient 
activity. Playing is an activity which can be studied using the 
filters of psychology and physiology. According to Huizinga, 
these two fields assume that “play must serve something which is 
not play, that [play] must have some kind of biological purpose” 
(1955, p. 2). Huizinga initiated the analysis of playing as a 
function of culture. He acknowledged the involvement of the 
mind in play by paying attention to its aesthetics.  
Huizinga pays attention to competitive games, analyzing the 
involvement of knowledge. He mentions that wisdom and 
knowledge have a relevant role to play in the design of games as 
knowing offers magical powers.   
In response to Huizinga’s work, Caillois analyzed other game 
types.  These are also relevant as they shape and express our 
culture and therefore involve our interpretations and ability to 
interact in our environment. Caillois’ framework exhibits four 
categories of play which are defined by the main purpose of the 
game. In his words, “one plays football, billiards, or chess (agôn); 
roulette or a lottery (alea); pirate, Nero, or Hamlet (mimicry); or one 
produces in oneself, by a rapid whirling or falling movement, a state of 
dizziness and disorder (ilinx)” (Caillois, 1958, p. 12).  
Caillois’ framework allows us to perceive the diverse 
attitudes potentially displayed by players. An understanding of 
these attitudes allows us to identify the different expectations 
that players’ harbour in terms of games. For example, 
competition (agôn) is an active determination to win by own 
merit; in chance games (alea) the player surrenders to destiny; 
role-playing games (mimicry) build upon the desire to assume 
different roles and games that promote vertigo (ilinx) satisfy the 
players’ desire to experience a sense of losing balance.   
Summarizing this subsection, according to the situative-
pragmatist-sociohistoric perspective on learning, social 
interaction is critical to our development. We know that games 
form a part of our environs and that they consequently act as 
mediators, interpreting our surroundings and influencing our 
learning. Designers, whether they be amateurs or professionals, 
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create the games we play. The games capture the designers’ 
interpretation of life and the environment. Consequently, games 
create, transport and transform culture as we learn and 
experience different interpretations through interacting with 
them. However, we are not paying enough attention to the 
origin and root of the systems we are immersing our players in. 
2.3 DIGITAL TECHNOLOGY IN GAMES 
Originally, digital games were created by hobbyists who 
understand and create digital technology. It is said that Wally 
Higinbotham created the first digital game in 1958 (Leornard 
Herman, 1997). Nevertheless in 1962 Steve Russell, an 
engineering graduate student from MIT, programmed Spacewar 
on the school’s PDP-1 computer. This game is widely 
recognized as the first digital game on a mini-computer (Juul, 
2005). This event initiated the digital games race. Ever since 
then, the phenomena of digital games has steadily grown and 
proliferated (Williams, 2002).  
A brief history of digital games reveals that they originated 
from the field of computer science and even represent the 
essence of computing (Laurel, 1993).  Consequently, we assume 
that digital games can facilitate and create possibilities to learn 
computer science or computer skills.   
However, today the domain of digital games does not belong 
only to computer scientists. As digital technology is so 
ubiquitous in our lives today, it is assumed that we can design 
games and play with this technology as a natural outflow of our 
development as individuals and as a civilization (Vian, 2009). 
Although the previous statement sounds simple enough, we 
know that digital games technology is not. Digital games are the 
product of a complex, dynamic and constantly developing 
global effort. We are mainly its consumers and this has a direct 
impact on the types of digital games which are being developed. 
The challenge is how to best involve and engage the knowing of 
different stakeholders in the design of digital games.  
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2.3.1 Design approaches to digital technology 
Digital technology is the result of global efforts which reach out 
across many disciplines including mathematics, physics, 
chemistry and engineering and which is constantly developing 
(Tedre, 2006). In spite of the fact that digital technology is the 
product of global efforts, for diverse reasons, its penetration 
around the globe has not been uniform. This non-uniform 
distribution is creating, what is known as, a digital divide (OECD, 
2001; WSIS, 2005). When the term digital divide was first coined 
in the mid-1990s and used to motivate different political 
agendas, it referred to two main challenges:  
¥ Physical unavailability: some individuals do not have 
physical access to digital technology. 
¥ Functional unavailability: some individuals might have 
access to the technology, but they are not able to use it 
because of a lack of electricity, internet access or basic 
computer skills.  
Today, digital technology is becoming increasingly functional 
and affordable, and more individuals are acquiring computer 
skills. Nonetheless, the digital divide prevails. The actual 
emphasis of this divide is on the social inequality it engenders 
and not merely the technological inequality. In other words, the 
ability to access, adapt and create knowledge using technology 
is critical to social inclusion in the knowledge society 
(Warschauer, 2003).   
Computer scientists started detecting contrasts between 
developers and end users in the beginning of the 1980s. This 
observation contributed to the rise of Human Computer 
Interaction (HCI) as a field of study (Cockton, 2004; Kamppuri, 
2011). In her dissertation, Kamppuri described the three waves 
of HCI. The first wave focused on usability engineering, the 
second wave on user-centred design and the third wave on user 
experience and worth creation (Kamppuri, 2011).  
HCI Research has influenced digital games, especially the use 
of usability methods to evaluate the games. However, 
researchers question the use of a heuristic method as this tends 
to concentrate primarily on user interface (UI) and ignores the 
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game experience of the players (Paavilainen, Korhonen, & 
Saarenpää, 2011). For example, usability heuristics does not 
evaluate the players’ feelings or sense making abilities which are 
essential components in the creation of a game experience (Ermi 
& Mäyrä, 2005). Consequently, game researchers have been 
developing heuristics to evaluate usability and game experience 
and in so doing, they aid developers in creating games which 
are more engaging for players.   
Games, as systems, allow players to experience and to engage 
with the designers’ expressions while playing (Salen & 
Zimmerman, 2004). Players, in turn, can potentially transform 
themselves into designers by modifying the aesthetics and 
functionality of the games they play. 
Designers could be players of those new designs. Cycles of 
interpretation and exploration stimulate individuals to design 
their games (Florescano, 2006).   
If digital technology is physically and functionally available, 
and the third wave of HCI makes it possible to involve those 
less favoured in the digital divide by promoting worth creation, 
then it should be possible to allow these individuals to express 
themselves through designing or co-designing their own digital 
games. Later, we can play those games and experience a 
diversity of life expressions. The authentic challenge is to bridge 
the different types of knowing in the design and developmental 
process of the digital game.  
2.3.2 Knowing behind the captivating features of digital 
games  
In his dissertation Malone (1980) states that the answer to the 
question why digital games are captivating may vary as there is 
such a wide variety of games being played and people playing 
them. His research suggests that the reasons why people play 
digital games include the search for fantasy, curiosity and the 
need to meet a challenge. Later, in conjunction with Lepper, 
Malone complemented his earlier findings by adding other 
motivators including the fact that players have control over the 
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game (Malone & Lepper, 1987). These four elements are used to 
evaluate games (Islas Sedano, Laine, Vinni, & Sutinen, 2007).  
¥ Fantasy means that the players make use of their 
imagination, either by using images or situations to 
modify behaviour.  
¥ Curiosity refers to some aspect of the game’s context that 
attracts the players’ attention. It alludes to the ideal level 
of stimulation which prompts players to discover and 
transform their findings as part of their knowing and 
which keeps them engaged in the game.  
¥ Challenge refers to working towards a personally 
meaningful goal that requires an ideal level of difficulty.  
¥ Control is the tendency of players to want to be in control 
of what happens to them.  
2.3.3 Categories of digital games according to platform 
Digital games are often classified according to game genres like 
adventure, fantasy and educational. However, for the purpose 
of this dissertation digital games categorization aims to offer an 
insight into the designers’ focus when using different game 
platforms. The relationship between the game platform and the 
designers’ focus offers an understanding on how to involve 
stakeholders’ knowing in the design of digital games.  Thus, 
four game platforms are introduced: video games, location-
based games, alternate reality games and pervasive gaming. 
 
Video Games (console, handhelds and computer games)  
This category of video games includes console, handhelds and 
computer games. A console refers to a specially designed piece of 
hardware that is connected to a TV monitor. If the player wants 
to play the game s/he should buy the game cartridge that 
matches the console. Up to now this dynamic has not changed, 
but more advanced consoles are available for example 
Nintendo, Sony and Microsoft (Leonard Herman, Horwitz, 
Kent, & Miller, 2002; Williams, 2002).  
In the 1970s, handheld games emerged. The game system was 
integrated with the screen, the input and speakers and 
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Video Games (console, handhelds and computer games)  
This category of video games includes console, handhelds and 
computer games. A console refers to a specially designed piece of 
hardware that is connected to a TV monitor. If the player wants 
to play the game s/he should buy the game cartridge that 
matches the console. Up to now this dynamic has not changed, 
but more advanced consoles are available for example 
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consequently one was able to play it anywhere (DeMaria & 
Wilson, 2002). Recent handhelds also include WiFi capabilities 
(e.g. Nintendo DS) or offer other features such as watching 
movies (e.g. Sony PSP).   
Nowadays, mobile phones offer access to a wide diversity of 
games which are inherent to the device or which can be 
acquired through different channels. Examples include N-Gage 
for Nokia or game Apps for the iPhone.  
Computer games are not proprietary to one company and this 
implies certain advantages and challenges. Users have access to 
a wider diversity of games to choose from at cheaper prices. 
Less stable games (of beta versions) also enter the market. Some 
games demand state-of-the-art equipment and sophisticated 
graphic cards. The evolution of computers and networks 
highlights the development of MMOGs (Massively Multiplayer 
Online Games). These games are based on the computer 
capabilities of networking.  
Augmented reality refers to the possibility of modifying 
reality by using a digital device, like a computer or a mobile 
phone. Games that utilize this technology, consequently, 
overwrite reality. Examples include ARSoccer (Paelke, Reimann, 
& Stichling, 2004) where, by using the iPhone camera, the player 
can virtually juggle a ball.   
 
Location-based games 
Location-based games are based on the technical capabilities of 
mobile technology like GPS, bluetooth, WLAN, RFID, and 
sensors. The most common digital device worldwide is the 
mobile phone. This strengthens the importance of research 
findings and outcomes for the mass markets pertaining to this 
research area. 
Most location-based games attempt to integrate the player’s 
physical location into the game. So, their focus is mainly, but not 
exclusively, on the player’s mobility, the encounters with other 
players, the construction of social dynamics and collaboration 
observing the social changes that ubiquitous mobile devices 
trigger (Casey, Kirman, & Rowland, 2007; de Souza e Silva & 
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Delacruz, 2006; Licoppe & Inada, 2006). Examples of location-
based games are GeoCatching (Neustaedter, Tang & Tejinder, 
2010), Can You See Me Now? (Benford et al., 2006), CityExplorer 
(Matyas et al., 2008) and MobiMissions (Grant et al., 2007). A 
common feature to all these games is that the players make use 
of mobile technology to navigate in the physical reality and to 
perform the game activities.  
 
Alternate Reality Games  
Alternate Reality Games seek to blur the boundaries between 
real life and the play-space. They present a strong and complex 
narrative that makes use of all possible media – digital and non 
digital – available to and accessible by the players. The game 
interweaves its narrative with different media to communicate 
with the players, who must make sense of this information, by 
deciphering and bringing all aspects together (Miller, 2008). 
The players have a more participative role in alternate reality 
games as these games make use of their personal expressions to 
formulate the plot, thus offering the players a sense of magical 
control (McGonigal, 2006). This promotes intense experiences in 
the players and the developers of the game who must be aware 
of keeping the game alive. The developer and creative team 
(puppet masters), are aware of the evolvement of the game as it 
relates to the players’ contributions. The puppet master supplies 
the proper twists to the game narrative and uses real life objects 
to blur the effect between real life and play-space. It is not 
possible to merely localize an alternate reality game and then 
play it somewhere else again as the game narrative is strongly 
interwoven with the game’s on-site media and the players’ 
expressions. 
Role-playing games, mystery novels and scavenger hunts 
have influenced alternate reality games (Miller, 2008). Alternate 
reality games are only available for a limited time (some weeks 
to some months), and most of them are mainly created for 
promotional purposes. The Beast (Jenkins, 2006) promoted 
Steven Spielberg film AI: Artificial Intelligence in 2001. I love 
Bees  (Terdiman, 2004) was a promotional for Halo 2 and The Lost 
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reality games are only available for a limited time (some weeks 
to some months), and most of them are mainly created for 
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Ring (Andersen, 2008a) for McDonalds in the Olympic games 
2008. With an educational flavour, Trace of Hope (Andersen, 
2008b), promotes the RedCross campaign about civilians caught 
in conflict.  
 
Pervasive Games  
The terms pervasive and ubiquitous computing, in most cases, are 
used indistinctively to refer to digital applications that are 
always on (Siobhan, 2007) allowing the users constant 
connectivity access, compared to the previous digital 
applications where the objective was to bring a person into a 
computer generated world. The lack of clarity regarding this 
term is transmitted to the applications (including games) that 
make use of this technology. Hence, it is not surprising to find 
individuals referring to pervasive games when, in actual fact, 
they mean location-based games.  
Montola, Sternos and Waern (2009) define pervasive games 
based on the concept of the magic circle. They assert that 
pervasive games are those games which spatially, socially or 
temporally expand the limits of the magic circle. The magic 
circle is considered a defined and rigid space. Hence, the spatial 
expansion refers to games which can take place anywhere. The 
social expansion alludes to the presence of NPCs in the game.  
The temporal expansion refers to the fact that the game sessions 
are intermixed with the player’s ordinary life.  
However, in this dissertation the analysis is based on the 
notion of the play-space instead of the magic circle (see Chapter 
2.1). The players can access the play-space, whenever and 
wherever they decide, and it considers the presence of NPCs 
and NPEs. Therefore the spatial and social expansions defined 
by Montola et al (2006) are not relevant to the play-space 
concept.   
The temporal expansion makes pervasive games unique, as it 
has not been used in previous gaming concepts. Researchers in 
pervasive games have explored players’ access to the play-space 
at the moment in which they decide to play a game and then, at 
some point, commit to the game by resigning their control to the 
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game itself. At that point, the game decides when the player 
should play and this happens at anytime, even if the player is 
located in real-life. It is not surprising that this type of gaming 
might become burdensome, especially when the game calls the 
players to play when they are not in the play-space. 
Consequently this causes a natural internal self-confrontation 
(Montola et al., 2009).  
Pervasive games can be viewed as a subset of Alternate 
Reality Games. Both genres, for example, utilize real life 
elements, have a life span and contain strong narratives. The 
designer in charge of the pervasive game, the game master, is 
equivalent to the puppet master in Alternate Reality Games. 
Sometimes, the term pervasive game is used indistinctly to refer 
to location-based games, due to the technology used in the 
game. However, the uniqueness of pervasive games lies in their 
temporal expansion. Most pervasive games, up to now, 
demonstrate a research agenda for example Day of the Figurines 
(Fischer & Benford, 2009), Prosopopeia  (Jonsson, Montola, Waern, 
& Ericsson, 2006) and Momentum (Stenros, Montola, Waern, & 
Jonsson, 2007). 
 
The unattended niche of digital games 
In accordance to the previous description of the different 
platforms, game designers work mainly with video games and 
location-based games. Puppet masters work with alternate 
reality games and game masters with pervasive games.  
To involve the stakeholders’ knowing as designers or co-
designers of games, it is important to pay attention to the 
advantages and disadvantages of designing on different game 
platforms. The heuristics utilized in this comparison are: 
audience, availability of the games, production and sustainable 
costs and connectivity of the players with their context through 
the game (Table 4). 
Table 4 clearly indicates the lack of designers that focus on 
games for small and focused audiences in specific locations. 
Furthermore, there is a lack of games that support the 
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involvement of the stakeholders’ knowing linked to the players’ 
context across all game platforms.   
 
Table 4. Comparison of designers' focus relating to the actual game platforms 
 Game designer focus Puppet and 
game master 
focus  
IN NEED 
Platform 
Design of video and 
location-based games. 
Design for ARG 
and pervasive 
games. 
Design for any 
platform. 
Audience Up to millions globally. 
Research tests 
focus on groups, 
but the aim is to 
use the game for 
big to global 
audiences. 
Small and 
focused 
audiences. 
Availability 
If the player has the 
gear, the game is 
available all the time. 
Temporal. Games 
have specific life 
span. 
Permanent in 
specific 
locations. 
Production 
and 
sustainable 
costs 
Most video games 
present high production 
costs. 
ARG and most of 
the research 
interventions are 
expensive. 
Economically 
affordable. 
Connection 
between 
the people 
and their 
real life 
In video games a 
connection between 
people and place does 
not exist.  Augmented 
reality technology could 
overwrite some 
information. Location 
based games are 
restricted to the physical 
location of the player. 
To support the 
plot of the game, 
most games are 
mainly fantasy 
role-playing 
which overwrite 
the reality of the 
player. 
To support 
small audiences 
to be linked to 
their context,  
culture can be 
incorporated. 
 
Summarizing this sub-section, the presence of technology in 
our lives prompts us to fulfil two roles: that of developers or 
consumers. The former requires a more in depth understanding 
of technology than when one only uses it.  An intermediate role 
might emerge when we pay attention to the user experience and 
the creation of new digital developments: the opportunity to be 
designers. Currently the creation of game systems, which 
employ the ecology of local resources, could lead to a creative 
burst of design activity. When we design games, we should 
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understand that playability and the players’ experience are 
critical. An unattended niche in game design is the linking of 
players with their reality, i.e. small audiences of players playing 
games that are located in specific locations, utilizing their on-site 
resources.   
2.4 LITERATURE REVIEW SUMMARY 
Three disciplines contributed to this literature review: game 
studies, educational science and computer science. These three 
fields have their own research agendas and interests relating to 
games. However, as we noticed in this section, they converge in 
their need to understand games from a new perspective which 
is as local connectors of knowledge between players and designers.  
This dissertation contributes to understanding games from 
this new perspective by involving stakeholders’ knowing in the 
game design and anchoring the games in a specific context.  
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3 Case Studies 
This chapter presents seven case studies that support this 
dissertation. In all the case studies the researcher’s principal role 
was to orchestrate the stakeholders’ input (in terms of what was 
possible, the choice of content and activities) with the resources 
available in the context. The aim was to successfully transform 
and integrate these inputs and resources into game components 
and game mechanics.  
Ideally, to do justice to this chapter, the game model that 
aided in the orchestration of each one of the case studies, should 
be introduced. Conversely, this game model also evolved from 
the analysis of the case studies. Hence, to aid in the 
understanding of this research, the model will be presented after 
the introduction of the case studies.  
The design strategies, as mentioned by Cross (2011) (see 
2.2.2), were used in all the case studies. The strategies supported 
the achievement of the key principles of this research study 
were aimed at:  
¥ Engaging the stakeholders’ knowing linked to their 
context in the design process of digital games.  
¥ Binding the games to a specific location. 
¥ Encouraging the final games to promote the players’ 
engagement with their context by raising their 
awareness towards pre-defined themes.  
The seven case studies were developed between 2005 and 
2010 (Figure 2). Therefore, the number of the case study (CS) 
also serves as a chronological locator: CS1, CS2 and so on. The 
uniqueness of each case study contributes to the overall aim of 
this research.  
Through a retrospective analysis, two dimensions allowed 
for the grouping of the case studies into three sets. The first 
dimension, vertically, refers to the involvement of stakeholders’ 
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knowing as engaged in the design of game components and 
game mechanics. Recalling that stakeholders refer to 
individuals, who are not professional game designers, and who 
independently of their field of expertise and their technical 
abilities contribute to the design of a digital game. The second 
dimension, horizontally, refers to the level of involvement of the 
game’s players’ as co-designers of the game. The stakeholders 
can be the main targeted players who can, in turn, also design 
games for other players bound to a specific location (Figure 6).  
For example, if three individuals are involved in the design 
of an HCG from a computer science viewpoint, then the game 
represents a narrow diversity of stakeholders’ knowing. In 
comparison an HCG design team which is made up of three 
individuals which hail from different backgrounds (for instance 
two computer science experts and one chef) represents wider 
knowledge diversity than the first grouping.   
 
 
Figure 6. Mapping the seven case studies of this research into three sets. 
 
The presentation of the case studies as sets facilitates the 
analysis of the circumstances from which each case study 
emerged. These circumstances offer a perspective on how the 
stakeholders’ knowledge evolved into an HCG where players’ 
context is bound to a specific location. The analysis allows for a 
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view of the different elements involved in the design of these 
games.    
¥ Set I contains CS1 and CS7. In this set the stakeholders are 
the main players and they are seen as partners in the 
design of the game. The stakeholders’ knowing is knitted 
into the game mechanics or into the creation and 
selection of game components, or into both of these. A 
limitation in Set I is that it demands considerably high 
effort for a relatively small number of players that 
directly benefit from the HCG (P1, P3).  
¥ Set II contains CS2, CS4, CS5 and CS6. Set II benefits a 
greater number of players than Set I does. The 
stakeholders are not the main players of the games. The 
stakeholders’ knowing is involved in the HCG through 
creating and selecting game mechanics, or game 
components or both which are tied into a specific 
location. The players, or end-users, are mainly 
informants in the course of the design process and the 
resultant game (P2, P5).  
¥ Set III contains CS3. Set III is a response to the need to 
explore specific possibilities regarding the game 
mechanics and components. In this set the players, or 
end-users, are informants of the game. The stakeholders’ 
knowing and involvement in the HCG is limited as the 
main purpose of the game is to gain a specific 
understanding of potential game mechanics and game 
components. 
The next sub-sections offer a brief explanation of each case 
study. An HCG is successful when the case study achieves a 
playable game that involves elements from the players’ context 
tied to a specific location, and its players engage with the game. 
The presentation of the case study is primarily organized in Sets.  
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3.1 SET I  
In Set I, the stakeholders are the main players and they are 
active co-designers of the game. They inject their expertise into 
the game design process. However, the input of the 
stakeholders’ expertise is restricted in accordance to the 
boundaries of the case study. For example, in CS1 the players 
designed and created the game mechanics and game 
components (P1), while in CS7 the players focused on the 
creation of game components as content (P3).   
In Figure 6, CS1 is located at the lower right corner indicating 
that: (i) the stakeholders are the main players of the game, (ii) 
the stakeholders are active co-designers of the game and (iii) the 
stakeholders’ knowing is extensively involved in the design of 
the game mechanics and game components. In CS7 (i) the 
stakeholders are also the main players of the games, (ii) the 
stakeholders are active co-designers and (iii) the input of the 
stakeholders’ knowing in the design of the game is more limited 
than in the case of CS1. This limited input is because the 
stakeholders were focused on game components (as game 
content in the form of text, videos and drawings) which limited 
the inclusion of their expertise in the game mechanics. 
3.1.1 CS1: Seniors as Game Designers.  
A game workshop at the Seniors’ club of the then University of 
Joensuu was organized. The Seniors’ club met once a week for 
two hours with the aim of developing the club members’ 
knowledge of the computer and improving their ICT skills. The 
game workshop supported this aim as well. In this workshop, 
the seniors (i.e. stakeholders) became game designers. The aim 
of the workshop was to allow the seniors to design their own 
digital games, by transforming the Loteria Mexicana into a game 
based on the stakeholders’ hometown.  
Two restrictions were imposed. Firstly the seniors had to use 
photos in their new game creations and secondly opportunities 
had to be provided for the seniors to learn ICT skills (Islas 
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Sedano & Sutinen, 2007). In the six sessions that made up the 
game workshop, five steps were covered: 
¥ Step 1: warm up, introduction to the objectives of the 
workshop and self-organizing of teams according to 
their interests.  
¥ Step 2: the seniors conceptualized their own games.  
¥ Step 3: creation of the game components.  
¥ Step 4: integration of the game components as game 
mechanics.    
¥ Step 5: play and test the paper prototypes.  
The seniors created three games: (1) Joensuu Koodi which is a 
strategic game for one player regarding the city of Joensuu, (2) 
Joensuu Bingo which is a form of Joensuu’s historical 
architectural bingo and (3) Joensuu Poems which is a storytelling 
game based on poems.  
 
Transfer of paper prototypes to digital applications 
After the successful testing and playing of the game paper 
prototypes, which were designed and produced by the seniors, 
they were transformed into digital games. A participatory design 
approach helped to bridge the communication gap between the 
programmer and the seniors (Schuler & Namioka, 1993). The 
digitalization process was serial, i.e. one game at the time. Each 
game was treated independently and carefully digitalised 
according to the specifications of its designers. During this 
process it was repeatedly stressed that the programmer and the 
seniors were of equal importance. Each one of them had their 
own expertise, and their collaboration was essential to produce 
the final games (Islas Sedano, Botha, Marais, & Sutinen, 2008).  
The first meeting was the only session in which all the seniors 
concentrated on this topic simultaneously. In this session, the 
teams made their paper mock-ups, which showed how they 
wanted the end result game to look on screen. We encouraged 
the seniors to be as explicit as possible and not to limit 
themselves in any aspect. To conclude this session we explained 
that the rest of the process would be a series of iterative 
meetings between the team members of each game and the 
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Joensuu Bingo which is a form of Joensuu’s historical 
architectural bingo and (3) Joensuu Poems which is a storytelling 
game based on poems.  
 
Transfer of paper prototypes to digital applications 
After the successful testing and playing of the game paper 
prototypes, which were designed and produced by the seniors, 
they were transformed into digital games. A participatory design 
approach helped to bridge the communication gap between the 
programmer and the seniors (Schuler & Namioka, 1993). The 
digitalization process was serial, i.e. one game at the time. Each 
game was treated independently and carefully digitalised 
according to the specifications of its designers. During this 
process it was repeatedly stressed that the programmer and the 
seniors were of equal importance. Each one of them had their 
own expertise, and their collaboration was essential to produce 
the final games (Islas Sedano, Botha, Marais, & Sutinen, 2008).  
The first meeting was the only session in which all the seniors 
concentrated on this topic simultaneously. In this session, the 
teams made their paper mock-ups, which showed how they 
wanted the end result game to look on screen. We encouraged 
the seniors to be as explicit as possible and not to limit 
themselves in any aspect. To conclude this session we explained 
that the rest of the process would be a series of iterative 
meetings between the team members of each game and the 
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programmer until the seniors were satisfied with the digital 
version of their game.   
At the next seniors’ club meeting, the team explained its 
mock-up and the game rules to the programmer. After this 
initial meeting, the programmer and team members held weekly 
follow up meetings of 30 minutes before their regular club 
activities. During these meetings the programmer showed the 
seniors his progress which was then discussed and, where 
necessary, amended. It took approximately four weeks to 
digitalise a game and at the end of this process there were three 
games running on the internet. Table 5 and Table 6 summarize 
this case study.  
 
Table 5. Main design tensions in CS1: Seniors as Game Designers 
CS1  Description  
Aim 
To support the seniors in the creation of their own games. Firstly, 
by producing paper prototypes utilizing ICT tools and secondly by 
transforming the paper prototypes into digital applications.  
Problem  
->Firstly, how to best support the seniors to design games that 
involve their knowing, and simultaneously utilize technology as a 
tool to construct their systems. Each team had its own 
requirements and was made up of individuals with differing levels 
of ICT expertise.  
->Secondly, how to best transfer the paper prototypes into digital 
applications in accordance with the available resources. It was not 
feasible to draw up a complete set of requirements for the 
digitalization of each game. As end-users, the seniors might know 
how to use the technology, but they do not necessarily have the 
technical knowledge to grasp the design possibilities of it (for 
example which actions to combine with the push or release of a 
mouse click). In addition, there are different interpretations as to 
the functioning of an application which exist besides the particular 
design rules of their games.  
Solution  
Understanding different perspectives, promoting the engagement 
of the stakeholders, identifying a common aim and supporting 
each other. We sought feasible and pragmatic solutions, in line 
with the expertise and resources available, to support the seniors’ 
knowing and interpretation of Joensuu in their creations (P1). 
Trust is built by each member of the team honestly expressing 
their opinions and doubts and by a willingness to teach other 
team members but also being willing to learn from others (P4). 
Before attempting to digitalize the paper prototypes, the 
researcher reviewed the available software possibilities. We 
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CS1  Description  
decided to engage an external programmer to digitalize the 
games, as our aim was not to teach the seniors to program. It 
was not possible to engage a student but an individual from the 
unemployment office, with a physics background and 
programming capabilities, was invited to join the department to 
actualize his skills in this period of time. The experience allowed 
the seniors to gain some insight into the process of digitalizing 
applications. The programmer, who was slightly introverted by 
nature, also benefitted from and warmed to the seniors who so 
enthusiastically shared their knowledge regarding their city with 
him. 
Contribu-
tion to 
the 
research  
 
RQ1.1: How does the communication of knowledge support 
stakeholders as game designers?  
RQ1.4: How does one involve non-technical individuals in the 
design process of successful digital games and support them 
beyond usability matters to become designers or co-designers? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
  
Table 6. Summary of CS1: Seniors as Game Designers 
Category Description 
Participants 9 seniors, 2 tutors, 2 researchers and 1 programmer. 
Players All participants and a number of friends and family members. 
Researcher’s 
role 
Orchestrating the workshop and offering solutions to diverse 
tensions. 
Game type 
First a paper prototype (board game) was produced by 
utilizing digital technology. Secondly computer games, all of 
them with an HCG’s focus, were designed.  
Games’ 
theme 
The City of Joensuu as manifested in three games: Joensuu 
Koodi, Joensuu Bingo, Poems of Joensuu. 
Main 
influences 
Cultural resistance framework from Salen & Zimmerman 
(2004) and participatory design approach (1993). 
Game 
components 
Life experience of the participants, historical facts of the city, 
photos taken by the participants and non digital tools (e.g. 
paper), available digital technology and its corresponding 
expertise including the available ICT skills.  
Game 
mechanics 
Joensuu Koodi is game designed for one player. The player 
must match a history question with its corresponding photo. 
Two sets of photos are available, one with a general view and 
another taken with a zoom. The player is awarded points in 
accordance with his/her ability to match the photo with the 
question.  
Joensuu Bingo is a game designed for 2 to 4 players. The 
game utilizes photos of Joensuu’ architecture, both modern 
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Category Description 
and historic. A deck of cards contains a complete set of these 
photos, and the players’ play sheet includes a random 
selection of photos.  A deal player calls the cards, and then 
the other players mark the matching photo on their own play 
sheet. The first player to successfully fill the play sheet wins 
the game.  This is the most common way to win the game, 
however, it is also possible to win if the marked photos on the 
play sheet represent the same historical period. 
Poems of Joensuu is a game for one or more players. The 
player matches photos of the different seasons to their 
corresponding poems which were written by the designers.  
Digital 
technology  
Word, scanning, photo editing, Photoshop, USB sticks (for 
handling files), printing, Java, HTML. 
 
3.1.2 CS7: Working for my Dreams 
At the Ukombozi Primary School in Iringa, Tanzania a game 
workshop was organized which was entitled Working for my 
Dreams. The aim of this workshop was to listen to pupils’ 
understanding about HIV and AIDS. We also intended to  teach 
certain ICT skills (pertaining to the use of their own XO 
machines) as part of the ICT for development (ICT4D) initiative, 
to the pupils. The game workshop consisted of 29 contact hours 
which were distributed over 10 scheduled days. The workshop 
was made up of the following stages:  
¥ Step 1: getting to know the participants. We conducted a 
personal interview with each pupil. We listened to the 
pupils’ personal dreams, aspirations, as well as their 
preferred activities and skills related to their XO. 
¥ Step 2: pupils create the game components. 
¥ Step 3: the game components are integrated into the game 
mechanics.  
¥ Step 4: the computer version of the game is played and 
tested.  
Getting to know the pupils (Step 1) helped us to mould the 
workshop activities and challenges according to the contextual 
facts. We were interested to hear how the pupils would set 
about solving the challenges in their lives and how they would 
go about achieving their dreams (according to their knowing). 
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We confronted the pupils with four potential problems that 
they might face in their lives and asked them to solve these 
issues. The problems were in line with the realities that 
surrounded them including, for instance, what they would do if 
they contracted HIV. The pupils needed to solve the challenge. 
Firstly they had to write down their reflections on their XO and 
then they followed this up with a group discussion, which was 
facilitated by an expert, in which they decided upon certain 
solutions. Finally, the pupils performed a role play of the 
solution and recorded it with their XO. At this point a new 
challenge was given, which was more difficult than its 
predecessor. The pupils were divided into smaller working 
groups and the same modus operandi was followed: reflections 
were recorded, a discussion as to solutions took place and the 
solutions were acted out as a drama. All the media assets which 
were produced by the pupils were integrated as game 
components onto a web-base game.   
During a later personal interview, we asked each pupil how 
s/he would like to arrange the game components on her/his 
own HTML page and which colour s/he would prefer as a 
background to the personal page.  
The final HCG is based on multiple choice questions (as 
posed to the pupils), the pupils’ solutions and resultant 
solutions after the discussions. Table 7 and Table 8 summarize 
this case study. 
Table 7. Main design tensions in CS7: Working for my dreams 
C7  Description  
Aim 
To gain insight into the pupils’ understanding of HIV and AIDS as 
communicated by them via their own ICT tools.  
Problem  
How to plan a game workshop in advance without having had 
exposure to and experience of the available ICT equipment (XO). 
The uncertainty of operating outside one’s comfort zone in an 
environment that poses certain challenges, including a lack of 
electricity and strong seasonal rains, had to be addressed. The 
social and cultural aspect, where the pupils had to receive regular 
assistance, could either support or negatively affect the game 
workshop activities and the final game.  
Solution  
We learned how to use the XO on-site with the support of the 
local stakeholders (P3). This promoted the involvement of all the 
stakeholders in the workshop in accordance with areas of 
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Category Description 
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were recorded, a discussion as to solutions took place and the 
solutions were acted out as a drama. All the media assets which 
were produced by the pupils were integrated as game 
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own HTML page and which colour s/he would prefer as a 
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The final HCG is based on multiple choice questions (as 
posed to the pupils), the pupils’ solutions and resultant 
solutions after the discussions. Table 7 and Table 8 summarize 
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C7  Description  
expertise. By listening in advance to the pupils’ dreams and by 
sorting the activities which they perform with their XO, we could 
design the workshop activities and challenges. We were 
constantly in dialogue with all the stakeholders in an effort to 
ensure that the meaning of their creations was successfully 
communicated.  
Contri-
bution to 
the 
research  
RQ1.3: How is the context of the participants considered when 
designing a game workshop?  
RQ2: What are the characteristics of the model used for creating 
and evaluating an HCG? 
 
Table 8. Summary of CS7: Working for my dreams 
Category Description 
Participants 2 researchers, 3 tutors, 17 children, 1 teacher. 
Players All participants and a number of friends and family members. 
Researcher’s 
role 
Co-orchestrating the workshop, implementing the HTML section 
of the platform and helping to solve tensions. 
Game type Computer game designed with an HCG’s focus.  
Games’ 
theme 
Pupils’ understanding of HIV and AIDS. 
Main 
influences 
CS1 and CS6. 
Game 
components  
Life experiences of the participants, XO laptops and local 
masks. 
Game 
mechanics 
A storytelling game for one player in which the player follows 
the narrative of a character that strives to overcome different 
challenges to achieve her or his dreams. The game’s characters 
represent each one of the pupils. The players are exposed to 
the same challenges as the pupils, and they must match 
certain questions and answers in order to continue with the 
story. The players also earn points for answering the questions 
correctly.    
Digital 
technology  
XO laptops with some pre-install software (word processor, 
video recorder, paint), HTML, PHP and Flash. 
 
3.1.3 Concluding remarks regarding Set I  
The successful case studies, which are included in Set I, offer 
evidence as to the feasibility of incorporating stakeholders’ 
knowing in the design of a game. The stakeholders express their 
own life interpretations through the creation of game 
components and game mechanics, and thus produce diverse 
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types of games. The permeation of the stakeholders’ context, 
combined with the working theme, promotes the construction of 
a game which is truly a personal reflection.  
3.2 SET II 
The games produced in the case studies included in Set II aim to 
support wider audiences than those discussed in Set I. 
Consequently, in the games incorporated in Set II, four new 
prerequisites for game design emerged to support players who 
are not stakeholders. These four prerequisites are inclusion, 
personal pace, solo player, and rivalry avoidance.   
1. Inclusion refers to opening up the game to players 
from different ages, backgrounds and genders by 
utilizing a familiar digital platform. Mobile phones 
are a familiar technology that individuals are not 
afraid to use and so the decision was made to include 
them in the design. The mobile phones had to be 
available within the players’ context.  
2. Personal pace refers to offering support to players so 
that they can interact with their environment at their 
own pace. An important HCG principle is to raise the 
awareness of players’ as to the pre-defined themes 
inherently embedded in their context. The resultant 
game should thus offer players the option of engaging 
in complementary activities once they have 
discovered something interesting in their 
environment. Taking into account that there are 
different types of players (see Chapter 2.2.3), a 
potential solution is to support complementary game 
modes.  A design decision, and pre-requisite for 
accommodating the phenomena of tempo, was thus to 
promote a casual mode of playing in which the 
players could take their time to play their game (P2, 
P5, P6). In CS2, CS5 and CS6 there is also a battle mode 
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different types of players (see Chapter 2.2.3), a 
potential solution is to support complementary game 
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where players are pressurised to complete the game 
in a certain time.  
3. Solo player refers to the fact that a player does not 
depend on any other players to play the game (P2, P5 
and P6). If she or he wants to play the game, the 
system should be geared to allow it.  
4. Rivalry avoidance alludes to the fact that the game 
should not primarily promote competition between 
players. Players should feel encouraged to engage, 
independent of their knowledge and skills level. The 
game should therefore not intimidate players due to 
competition between individuals. Even if the HCG 
makes use of scores, the game narrative clearly states 
that these scores are used to attain a common aim 
instead of promoting a win-lose situation between 
respective players.  
The different case studies of Set II are illustrated in Figure 6. 
CS6 is located at the lower left corner of Figure 6 indicating: (i) 
the stakeholders are not the main players of the game, (ii) the 
players are seen as informants of the game and (iii) a significant 
number of stakeholders’ (e.g. forestry experts, electronic 
engineers and locals) invested their knowing in the creation and 
design of the game mechanics and game components. The 
difference between CS2 and CS6 lies in the fact that with CS2 the 
stakeholders’ involvement was limited to the creation of game 
content. 
CS5 is a modified version of CS2 and is situated between CS6 
and CS2. In CS5 the stakeholders played a much more active 
role in the design of the game than in CS2 which, in turn, 
affected the game mechanics and the creation of game content.   
Finally, CS4 is located more or less in the middle of Figure 6 
which indicates that: (i) the stakeholders are not the main 
players of the game, (ii) the players in some instances acted as 
co-designers and/or informants of the game and (iii) the 
stakeholders played an active role in the creation of game 
mechanics and game content (P3, P6).  
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 In the course of the game design process of each case study, 
as included in Set II, unique terminology was used to refer to 
the queries that the game system delivers to the players. The 
following terms are consequently found in publications: 
enigmas, queries, questions, puzzles and riddles. For clarity’s 
sake it should be stated that in this dissertation the term used to 
refer to the queries that the game delivers to its players, is 
questions.  
3.2.1 CS2: SciMyst  
SciMyst was designed in 2007 for SciFest, a science festival in 
Joensuu. SciFest’s objectives are to introduce science, technology 
and environmental issues to a relatively young target audience 
through a series of workshops and hands-on activities guided 
by experts from academia and industry (Jormanainen & 
Korhonen, 2010). The idea behind SciMyst is to support visitors 
to discover SciFest by resolving different questions that require 
them to retrieve information from the workshops and 
exhibitions found at the festival.   
The design of SciMyst included the four design pre-
requisites, namely inclusion, personal pace, solo player and 
rivalry avoidance. SciMyst’s content was presented as a series of 
questions relating to the content of the different booths. The 
questions were designed in conjunction with the festivals’ 
expositors (the experts who manned the booths). The questions 
provided impetus to the players to search for the answers in 
their immediate environment. Some expositors left the festival 
before it ended and consequently also removed objects which 
were referred to in the game. A design decision, regarding 
SciMyst’s game mechanics, was that it was not to be too 
dependent on specific questions (content) but that questions 
should be easily added or eliminated without interfering too 
much with the playability of the game (P2, P6).   
A SciMyst booth at the festival advertised the game and it 
was here that the visitors could volunteer to play. The rules of 
the game were explained and the visitors also received the 
necessary tools to facilitate the playing of the game namely a 
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where players are pressurised to complete the game 
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dependent on specific questions (content) but that questions 
should be easily added or eliminated without interfering too 
much with the playability of the game (P2, P6).   
A SciMyst booth at the festival advertised the game and it 
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mobile phone, with the special game client installed, and a game 
map. The narrative explained that the players of SciMyst were 
in reality agents who were responsible for solving a series of 
mysteries at the festival. The answers to all the questions could 
be found at the festival. 
Once the players subscribed to the game, by photographing a 
2D tag with the borrowed mobile phone, the server delivered 
questions (one by one) to the phone. These questions either 
requested the player to find objects or solve multiple-choice 
questions. The system registered the player’s response, offering 
feedback as to whether the answer was correct or incorrect, and 
it also recorded the scores (Laine, Vinni, Islas Sedano, & Joy, 
2010). 2D tags were used to ascertain player location and to 
ensure the correctness of answers. For example, once players 
found the requested object, they had to photograph the object’s 
2D tag which allowed the system to ascertain whether the 
player’s answer was correct or incorrect. Maps and visual aids, 
which were scattered around the festival area, assisted the 
players in navigating the game.    
SciMyst can be deemed a successful HCG as players 
reported, by means of a survey completed after playing the 
game, that they enjoyed it. In this survey we also asked the 
players to identify the main reason why they finalised the game 
(see Chapter 2.3.2). In addition to evaluating the game, this 
survey also shed valuable light on what the players learnt at the 
festival through the game. The analyses of the questionnaires 
indicate that curiosity was the main driver (P2) for finishing the 
game and this finding aided the design of subsequent case 
studies. In addition, no major usability problems were reported 
and the players could recall specific exhibited objects and 
relevant facts which were woven into the game (P2).   
There is evidence that the game supported different social 
dynamics (P2). For example, teams could play together while 
sharing the same phone, or families could share a phone with 
one parent coaching the children as regards the content. Viewed 
from a design perspective, we realized that we needed to 
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improve the creation of content in future version and 
concentrate more on the storytelling component of the game.  
 
SciMyst 2008 
SciMyst 2008 is an expansion of SciMyst with an integrated 
feature which allows players to photograph their environment 
while playing. Once a photo is taken, it is automatically 
uploaded onto a website. This new aspect of the game was 
explored in CS3:PiX. By integrating this photo feature we were 
able to observe the exhibitions which had stimulated the 
players’ curiosity at the festival. We constructed a website 
where we uploaded the photos and the game scores in real time.  
Thus, in addition to the casual and battle modes of the game, 
SciMyst 2008 also included the collecting evidence mode. This 
mode allows players to photograph their environment, 
comment on their photo and then submit it. The activity is free 
and uncontrolled as to the choice of content. Players who submit 
photos do nonetheless earn points (P6).   
To clearly distinguish SciMyst 2008 from its predecessor, the 
aesthetics of the game - digital and non digital - were changed 
and the client-server and usability elements were polished. The 
narrative of SciMyst 2008 stressed that the ignorance was 
destroying our world and that we were searching for heroes to 
battle it. The story was posted on the website and, especially for 
the festival, we created a video clip which related the story and 
was shown to the players before they started playing the game. 
SciMyst 2008 was a successful game as it was both played 
and enjoyed by its players. We tried to attain the content of the 
game questions before the festival via email but this was not 
very successful and we ended up creating content on the 
festival’s first day. We aspired towards including questions that 
would keep the players entertained and curious about that 
which was surrounding them. We realized that the technology 
was not new anymore as smart phones were becoming quite 
common and that the appeal of the game had to be based on its 
content and game mechanics. Table 9 and Table 10 summarize 
this case study. 
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Table 9. Main design tensions in CS2: SciMyst 
C2  Description  
Aim 
In 2007: Design a game that supports SciFest’s objectives. In 
2008: Allow players to better express themselves while playing 
SciMyst by enabling them to record that which catches their 
attention at the festival.    
Problem  
In 2007: How to conceptualize a game which would support the 
aims of the festival without funding and lacking information as 
regards to the nature of the exhibitions?  
In 2008: What game mechanics are needed to allow players to 
express themselves in the game? and How can the content 
creation of SciMyst be improved? 
Solution 
criteria 
In 2007: The solution was to use available assets in the research 
group like freeware and students’ work. We negotiated training 
support on MUPE (freeware) and also secured some phones to 
play the game with. The development of the game evolved in 
accordance to the team’s skill.  
In 2008: The solution was to analyze the game mechanics in an 
effort to detect where one could possibly include the taking of 
photos to record the environment.  
Contri-
bution to 
the 
research 
RQ1.2: How does one trigger the interests of different individuals 
from different age groups towards the attainment of a common 
goal which is underpinned by their reflection and understanding of 
the knowledge which surrounds them?  
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 10. Summary of CS2: SciMyst 
Category Description 
Participants 
In 2007: 3 researchers, 4 students (at masters level) and 1 
graphic designer. 
In 2008: 3 researchers and 1 graphic designer. 
Players 62 players in total from both years. 
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation and offer solutions to tensions. 
Game type Location-based game designed with an HCGs focus. 
Game’s 
theme 
A treasure hunting game with the aim of show casing some of 
the diverse topics presented at SciFest 2007 and SciFest 2008 
in Joensuu.  
Main 
influences 
C1:Seniors’ game workshop and the IPerG project (URL: IPerG, 
2008).  In 2008, C3:PiX. 
Game 
components 
Specific objects at the different booths (NPE), involvement of 
instructors (NPC) in case players required more information, 
phones, printed 2D tags, paper maps. 
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Category Description 
Game 
mechanics 
SciMyst is a game for one or more players which supports 
different game modes. Casual mode, delivers questions 
regarding the festival to the players’ mobile phone. In 
accordance with the players’ answers the game awards them 
with corresponding scores. Battle mode, challenges the players 
to solve questions related to the festival within a set time, 
winning or losing points according their answers. Collecting 
evidence (only in 2008) offers players an opportunity to capture 
that which interests them and in so doing they score points. 
Digital 
technology 
Phones (N80), MUPE, Eclipse, XML. Additionally in 2008: N95, 
HTML, PHP. 
3.2.2 CS4: LieksaMyst  
The aim of LieksaMyst was to show the historic Finnish life style 
using the resources available at the Pielinen Museum in Lieksa, 
the second largest open-air museum in Finland with more than 
70 houses and structures. The research team gathered feedback 
from visitors regarding that which interested them at the 
museum, their thoughts regarding the facilities and how they 
would like information regarding the exhibits to be 
communicated to them. After analyzing the data, the results 
were discussed with the curators and consequently two areas of 
the museum were selected where the game prototype would be 
launched: the Virsuvaara home and the Pusurinjoki Camp.  
The governing idea of LieksaMyst is that visitors are hosted 
by a virtual host, who supposedly lived in the house at some 
point in the historical past. For example, Jussi is a forester who 
lived at the Pusurinjoki camp in the 1930s and Anna is a lady 
who lived in the Virsuvaara house in 1895. LieksaMyst follows 
the basic design requirements of: inclusion, personal pace, solo 
player and rivalry avoidance. A peculiarity of LieksaMyst is that 
it does not have a battle mode.  
The conversation between the visitors (now players) and the 
virtual host takes place via the game on a mobile phone. The 
game commences with the host asking the players whether they 
would like to assist him/her in his/her daily duties and 
activities. Once the players accept, the virtual hosts share their 
daily lives with the players through the narrative of the game. 
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Additionally, within this conversation, the hosts request the 
players to identify objects needed in their daily activities. The 
player can adhere to his/her virtual host’s request by entering 
the number assigned to the object into his/her mobile phone. It 
is important to maintain the atmosphere of the museum and 
uphold the “no touch” policy so wooden tags, with code 
numbers on them, are attached to the objects. These wooden 
tags blend in effortlessly with the environment and allow for 
easy identification of objects from a short distance (P5). 
To conceptualise the previously described game, the curators 
and researchers at the educational technology group had to 
work together (P3). The curators’ knowing was involved in the 
game and occasionally decisions were based on feedback and 
contributions from the visitors. For example, evidence suggested 
that the game should focus on a strong narrative and not on the 
acquiring of scores.  
The subject matter for LieksaMyst was more clearly defined 
than that of SciMyst (CS2). Conversations with both the curators 
and visitors gave us insight into the context and helped us to 
involve all participants in the game design (P5). All the objects 
and the facts embedded in the stories are real. So, the game 
mechanics utilize the historical spirit of the museum and its 
local resources to support an immersion in and an engagement 
with the past.  
Currently curators are expanding LieksaMyst through the 
creation of new stories for different locations and periods of 
time. These new games will once again promote the players’ 
awareness of historical facts while playing. A traditional 
museum was thus empowered to create and to continue 
creating digital game adventures. Furthermore, the game has a 
relevant presence within the community as well. Table 11 and 
Table 12 summarize this case study. 
 
Table 11. Main design tensions in CS4: LieksaMyst 
CS4  Description  
Aim 
To design and develop a game suitable for the Pielinen Museum 
which would aid the transmission of information to the visitors 
aided by the facilities and the knowing of the curators. 
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CS4  Description  
Problem 
How and where to start the design process of a game when faced 
with a vast museum area and limited economic means? How to 
listen to the opinion of the visitors and how to best involve the 
curators’ knowing and the technical expertise to form a game?  
Solution 
Make use of the resources available by listening and observing 
while aiming to promote an understanding of different 
perspectives.  
Get in touch with the visitors to hear their needs, understand 
what calls to their attention and grasp how they use and perceive 
the digital technology. 
Milestone meetings were relevant and were promoted as a means 
to understand different perspectives, to promote the engagement 
of the stakeholders, to identify a common aim and to support 
each other (P4). We created a tool through which curators and 
technical experts could build the game together. The process took 
time in comparison to the previous CS. 
Contri-
bution to 
the 
research 
RQ1.4: How does one involve non-technical individuals in the 
design process of successful digital games and support them to 
move beyond usability matters and become designers or co-
designers?  
RQ1.5: How does one set about to design a game for a particular 
location within the restrictions and limits of its own resources? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 12. Summary of CS4: LieksaMyst 
Category Description 
Participants 3 researchers, 2 curators, 3 tutors and 1 graphic designer. 
Players 
During the testing period 49 players. Since the games’ 
inception we received 170 feedbacks (in 2010).  
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation, and offer a solution to the tensions.  
Game type Location-based game designed with an HCG’s focus. 
Games’ 
theme 
A storytelling game to transmit the historic Finnish country life 
style through time spent at the Pielinen Museum. 
Main 
influences 
CS1:Senior’s workshop and CS:SciMyst. 
Game 
components 
Specific objects of the museum (NPE), wooden tags, phones. 
Game 
mechanics 
The game is based on fictitious stories that are located in the 
past and supported by historical circumstances and detailed 
established facts. The historical atmosphere of the museum is 
used to stimulate the imagination of the players and bring life 
to the exposition. Different virtual characters from the past 
Carolina Alicia Islas Sedano: Hypercontextualized Games 
 
 54                                 Dissertations in Forestry and Natural Sciences No 79    
Additionally, within this conversation, the hosts request the 
players to identify objects needed in their daily activities. The 
player can adhere to his/her virtual host’s request by entering 
the number assigned to the object into his/her mobile phone. It 
is important to maintain the atmosphere of the museum and 
uphold the “no touch” policy so wooden tags, with code 
numbers on them, are attached to the objects. These wooden 
tags blend in effortlessly with the environment and allow for 
easy identification of objects from a short distance (P5). 
To conceptualise the previously described game, the curators 
and researchers at the educational technology group had to 
work together (P3). The curators’ knowing was involved in the 
game and occasionally decisions were based on feedback and 
contributions from the visitors. For example, evidence suggested 
that the game should focus on a strong narrative and not on the 
acquiring of scores.  
The subject matter for LieksaMyst was more clearly defined 
than that of SciMyst (CS2). Conversations with both the curators 
and visitors gave us insight into the context and helped us to 
involve all participants in the game design (P5). All the objects 
and the facts embedded in the stories are real. So, the game 
mechanics utilize the historical spirit of the museum and its 
local resources to support an immersion in and an engagement 
with the past.  
Currently curators are expanding LieksaMyst through the 
creation of new stories for different locations and periods of 
time. These new games will once again promote the players’ 
awareness of historical facts while playing. A traditional 
museum was thus empowered to create and to continue 
creating digital game adventures. Furthermore, the game has a 
relevant presence within the community as well. Table 11 and 
Table 12 summarize this case study. 
 
Table 11. Main design tensions in CS4: LieksaMyst 
CS4  Description  
Aim 
To design and develop a game suitable for the Pielinen Museum 
which would aid the transmission of information to the visitors 
aided by the facilities and the knowing of the curators. 
Case Studies 
  Dissertations in Forestry and Natural Sciences No 79    55 
 
CS4  Description  
Problem 
How and where to start the design process of a game when faced 
with a vast museum area and limited economic means? How to 
listen to the opinion of the visitors and how to best involve the 
curators’ knowing and the technical expertise to form a game?  
Solution 
Make use of the resources available by listening and observing 
while aiming to promote an understanding of different 
perspectives.  
Get in touch with the visitors to hear their needs, understand 
what calls to their attention and grasp how they use and perceive 
the digital technology. 
Milestone meetings were relevant and were promoted as a means 
to understand different perspectives, to promote the engagement 
of the stakeholders, to identify a common aim and to support 
each other (P4). We created a tool through which curators and 
technical experts could build the game together. The process took 
time in comparison to the previous CS. 
Contri-
bution to 
the 
research 
RQ1.4: How does one involve non-technical individuals in the 
design process of successful digital games and support them to 
move beyond usability matters and become designers or co-
designers?  
RQ1.5: How does one set about to design a game for a particular 
location within the restrictions and limits of its own resources? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 12. Summary of CS4: LieksaMyst 
Category Description 
Participants 3 researchers, 2 curators, 3 tutors and 1 graphic designer. 
Players 
During the testing period 49 players. Since the games’ 
inception we received 170 feedbacks (in 2010).  
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation, and offer a solution to the tensions.  
Game type Location-based game designed with an HCG’s focus. 
Games’ 
theme 
A storytelling game to transmit the historic Finnish country life 
style through time spent at the Pielinen Museum. 
Main 
influences 
CS1:Senior’s workshop and CS:SciMyst. 
Game 
components 
Specific objects of the museum (NPE), wooden tags, phones. 
Game 
mechanics 
The game is based on fictitious stories that are located in the 
past and supported by historical circumstances and detailed 
established facts. The historical atmosphere of the museum is 
used to stimulate the imagination of the players and bring life 
to the exposition. Different virtual characters from the past 
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act as players’ hosts while explaining their daily lives. The 
players interact with their hosts by answering their questions, 
and retrieving the objects they require for their activities.  
Digital 
technology 
Phones (N95), MUPE, Eclipse, XML, HTML. 
3.2.3 CS5: TekMyst 
TekMyst is a modified version of SciMyst 2008 (CS2) designed 
for the Museum of Technology in Helsinki. It follows the basic 
design considerations of inclusion, personal pace, solo player 
and rivalry avoidance. The players subscribe to the game by 
taking a photo of a 2D tag which corresponds to a museum area. 
This enables them to receive questions, find objects or answer 
multiple-choice questions related to the specific area through 
the use of a mobile phone. TekMyst, as SciMyst 2008, featured 
three game modes: casual, battle and collecting evidence mode.  
However, TekMyst has two particular distinctions in its game 
mechanics when compared to SciMyst 2008. Firstly, the game 
has two game levels as a result of the nature of its content. The 
difficult level is only accessible once the player has completed 
the easier one. Secondly, some TekMyst’s questions require the 
players to perform activities with the objects displayed in the 
museum. For example, the player gives an answer to a question 
which may ask her/him to pull a couple of pulleys in order to 
identify the lighter one. Once the player correctly performed the 
activity, he/she inputs the answer into the phone and the game 
system informs him/her if the answer is correct or incorrect.   
With TekMyst, we present the games’ narrative to the players 
before giving them the phones and letting them play. The story 
is a fantasy based narrative in which the kingdom of the ants is 
fighting against laziness and jealousy. To enable the ants to win, 
it is crucial that the players gain knowledge of the museum 
which will help them earn points while solving the queries of 
the game. As the building in which TekMyst is played has a 
circular floorplan, we had to pay attention to how best aid the 
players to find the correct objects and sources of information for 
their answers. Hence, in addition to maps, we used the main 
characters in the story, the ants, as visual aids on the floor. All 
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answers to the game were explicitly and implicitly presented in 
the museum. 
TekMyst was a successful game that over 100 players (of 129) 
reported to have enjoyed. The design process showed the 
relevance of involving the knowledge of the curators in the 
game mechanics. By modifying the rules of SciMyst 2008, we 
could embed activities and the knowing of the curators as related 
to the theme of simple machines into TekMyst (P6). The 
modifications that transformed SciMyst 2008 into TekMyst 
made the game suitable to this new specific context. Curators 
knew which activities, content and elements would be of 
interest to the players and what would stimulate their curiosity 
and, in so doing, support the aim of the game within the 
framework of the museum’s expectations.   
A survey completed by the players after they had played the 
game indicated that they prefer the media text and photos to 
communicate information. The ant narrative was well accepted. 
However, the researcher did not definitively conclude whether a 
fantasy story (superimposed upon reality) was an optimal 
choice to transmit the very technical character of the museum. 
The modification of an HCG to fit into another context, together 
with several game testing sessions, led to the design of a new 
game version in which the curators’ knowing was accessed from 
the very beginning. Table 13 and Table 14 summarize this case 
study. 
Through communicating with the curators, we were able to 
discover what was important for them and we could share the 
possible applications that this game could have in their museum 
(P6). The observation of players highlighted the need to aid 
them in their navigation of the game, including the objects and 
the museum space. It was also possible to observe the “aha!” 
moments when players found the correct solution.  
 
Table 13. Main design tensions in CS5: TekMyst 
CS5  Description  
Aim 
To test SciMyst in a similar, but not identical, context. The 
technical infrastructure supporting SciMyst is portable and 
extendable (Laine et al., 2010) and this allowed us to test the 
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act as players’ hosts while explaining their daily lives. The 
players interact with their hosts by answering their questions, 
and retrieving the objects they require for their activities.  
Digital 
technology 
Phones (N95), MUPE, Eclipse, XML, HTML. 
3.2.3 CS5: TekMyst 
TekMyst is a modified version of SciMyst 2008 (CS2) designed 
for the Museum of Technology in Helsinki. It follows the basic 
design considerations of inclusion, personal pace, solo player 
and rivalry avoidance. The players subscribe to the game by 
taking a photo of a 2D tag which corresponds to a museum area. 
This enables them to receive questions, find objects or answer 
multiple-choice questions related to the specific area through 
the use of a mobile phone. TekMyst, as SciMyst 2008, featured 
three game modes: casual, battle and collecting evidence mode.  
However, TekMyst has two particular distinctions in its game 
mechanics when compared to SciMyst 2008. Firstly, the game 
has two game levels as a result of the nature of its content. The 
difficult level is only accessible once the player has completed 
the easier one. Secondly, some TekMyst’s questions require the 
players to perform activities with the objects displayed in the 
museum. For example, the player gives an answer to a question 
which may ask her/him to pull a couple of pulleys in order to 
identify the lighter one. Once the player correctly performed the 
activity, he/she inputs the answer into the phone and the game 
system informs him/her if the answer is correct or incorrect.   
With TekMyst, we present the games’ narrative to the players 
before giving them the phones and letting them play. The story 
is a fantasy based narrative in which the kingdom of the ants is 
fighting against laziness and jealousy. To enable the ants to win, 
it is crucial that the players gain knowledge of the museum 
which will help them earn points while solving the queries of 
the game. As the building in which TekMyst is played has a 
circular floorplan, we had to pay attention to how best aid the 
players to find the correct objects and sources of information for 
their answers. Hence, in addition to maps, we used the main 
characters in the story, the ants, as visual aids on the floor. All 
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answers to the game were explicitly and implicitly presented in 
the museum. 
TekMyst was a successful game that over 100 players (of 129) 
reported to have enjoyed. The design process showed the 
relevance of involving the knowledge of the curators in the 
game mechanics. By modifying the rules of SciMyst 2008, we 
could embed activities and the knowing of the curators as related 
to the theme of simple machines into TekMyst (P6). The 
modifications that transformed SciMyst 2008 into TekMyst 
made the game suitable to this new specific context. Curators 
knew which activities, content and elements would be of 
interest to the players and what would stimulate their curiosity 
and, in so doing, support the aim of the game within the 
framework of the museum’s expectations.   
A survey completed by the players after they had played the 
game indicated that they prefer the media text and photos to 
communicate information. The ant narrative was well accepted. 
However, the researcher did not definitively conclude whether a 
fantasy story (superimposed upon reality) was an optimal 
choice to transmit the very technical character of the museum. 
The modification of an HCG to fit into another context, together 
with several game testing sessions, led to the design of a new 
game version in which the curators’ knowing was accessed from 
the very beginning. Table 13 and Table 14 summarize this case 
study. 
Through communicating with the curators, we were able to 
discover what was important for them and we could share the 
possible applications that this game could have in their museum 
(P6). The observation of players highlighted the need to aid 
them in their navigation of the game, including the objects and 
the museum space. It was also possible to observe the “aha!” 
moments when players found the correct solution.  
 
Table 13. Main design tensions in CS5: TekMyst 
CS5  Description  
Aim 
To test SciMyst in a similar, but not identical, context. The 
technical infrastructure supporting SciMyst is portable and 
extendable (Laine et al., 2010) and this allowed us to test the 
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CS5  Description  
game in a new context: the Museum of Technology in Helsinki.   
Problem 
How to successfully adapt SciMyst to a new context involving the 
stakeholders’ knowing?  
Solution  
We immersed ourselves in the new context. The curators and the 
development team shared a joint vision of the game, and worked 
towards its creation in accordance to their fields of expertise. We 
discussed the design solutions of SciMyst, adapting them to the 
new context and aim. We made constructive and critical 
contributions.  
Contribu-
tion to 
the 
research 
RQ1.6: What are the principles that a game designer should 
consider when re-contextualizing a game? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 14. Summary of the facts in CS5: TekMyst 
Category Description 
Participants 3 researchers, 2 curators and 1 graphic designer. 
Players 129 players.  
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation and offer solutions to tensions.  
Game type Location-based game designed with an HCG focus. 
Game theme Game based on simple machines theme. 
Main 
influences 
CS2:SciMyst  and CS4:LieksaMyst. 
Game 
Components  
Specific objects displayed in the museum (NPE), phones, 
printed 2D tags, paper maps.    
Game 
Mechanics 
TekMyst is a game for one or more players and supports three 
game modes. Casual mode delivers questions about the 
theme of simple machines to the player’s mobile phone and it 
has two levels of difficulty. The game awards points to the 
players in accordance with their answers. Battle mode 
challenges the players to solve questions related to the theme 
of simple machines within a specific time limit, gaining or 
losing points in accordance with their answers. In Collecting 
evidence mode the players can capture whatever peaks their 
interest by taking a photo with their mobile phones. They are 
awarded points for their efforts.  
Digital 
technology 
Phones (N95), MUPE, Eclipse, XML, HTML, PHP. 
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3.2.4 CS6: Heroes of Koskenniska (HoK)   
The game was developed for the North Karelia Biosphere region 
and, specifically, Tuupovaara. A biosphere is a designated area 
that represents a specific type of biodiversity which is 
sustainable. In 1970, UNESCO launched the “Man and 
Biosphere” (MAB) program which had at its objective the 
creation of a network representing the main ecosystems of the 
planet. The program intends to protect diversity, foster 
sustainable human activities in the area and provide research 
and educational support. When the researcher was invited to 
design a game for the specific Biosphere, two pre-requisites 
were stated: firstly to use sensors in the game and secondly to 
raise awareness of the MAB program.  
The governing game design concept was to promote a 
dialogue with nature through which an understanding of the 
biodiversity of the area and its relevance to the local community 
would be communicated to the players. HoK followed the basic 
design considerations of inclusion, personal pace, solo player 
and rivalry avoidance.  
We agreed with the stakeholders that the game should 
express a comprehensive view of the biosphere region and not 
focus on one single topic like, for instance, the life cycle of ants. 
The design team’s aim was to create an adventure game which 
would stimulate the players to use their different senses 
(observing, listening, touching and smelling) in the forest. This 
would then promote an immersion in and a dialogue with 
nature as the players are moving around and discovering the 
area. Cultural elements, relevant to the stakeholders, were 
imbedded within the narrative. 
The stakeholders identified specific locations in the area that 
corresponded to educational forest activities that would raise 
awareness of the biosphere for example, questions relating to 
the specific location of an anthill, the reasons for its existence 
and its relevance within the ecosystem.  Sensors were scattered 
throughout the area to gather readings pertaining to weather 
conditions including light and humidity levels. By merging 
diverse types of knowing, the overall game design idea was 
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CS5  Description  
game in a new context: the Museum of Technology in Helsinki.   
Problem 
How to successfully adapt SciMyst to a new context involving the 
stakeholders’ knowing?  
Solution  
We immersed ourselves in the new context. The curators and the 
development team shared a joint vision of the game, and worked 
towards its creation in accordance to their fields of expertise. We 
discussed the design solutions of SciMyst, adapting them to the 
new context and aim. We made constructive and critical 
contributions.  
Contribu-
tion to 
the 
research 
RQ1.6: What are the principles that a game designer should 
consider when re-contextualizing a game? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 14. Summary of the facts in CS5: TekMyst 
Category Description 
Participants 3 researchers, 2 curators and 1 graphic designer. 
Players 129 players.  
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation and offer solutions to tensions.  
Game type Location-based game designed with an HCG focus. 
Game theme Game based on simple machines theme. 
Main 
influences 
CS2:SciMyst  and CS4:LieksaMyst. 
Game 
Components  
Specific objects displayed in the museum (NPE), phones, 
printed 2D tags, paper maps.    
Game 
Mechanics 
TekMyst is a game for one or more players and supports three 
game modes. Casual mode delivers questions about the 
theme of simple machines to the player’s mobile phone and it 
has two levels of difficulty. The game awards points to the 
players in accordance with their answers. Battle mode 
challenges the players to solve questions related to the theme 
of simple machines within a specific time limit, gaining or 
losing points in accordance with their answers. In Collecting 
evidence mode the players can capture whatever peaks their 
interest by taking a photo with their mobile phones. They are 
awarded points for their efforts.  
Digital 
technology 
Phones (N95), MUPE, Eclipse, XML, HTML, PHP. 
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3.2.4 CS6: Heroes of Koskenniska (HoK)   
The game was developed for the North Karelia Biosphere region 
and, specifically, Tuupovaara. A biosphere is a designated area 
that represents a specific type of biodiversity which is 
sustainable. In 1970, UNESCO launched the “Man and 
Biosphere” (MAB) program which had at its objective the 
creation of a network representing the main ecosystems of the 
planet. The program intends to protect diversity, foster 
sustainable human activities in the area and provide research 
and educational support. When the researcher was invited to 
design a game for the specific Biosphere, two pre-requisites 
were stated: firstly to use sensors in the game and secondly to 
raise awareness of the MAB program.  
The governing game design concept was to promote a 
dialogue with nature through which an understanding of the 
biodiversity of the area and its relevance to the local community 
would be communicated to the players. HoK followed the basic 
design considerations of inclusion, personal pace, solo player 
and rivalry avoidance.  
We agreed with the stakeholders that the game should 
express a comprehensive view of the biosphere region and not 
focus on one single topic like, for instance, the life cycle of ants. 
The design team’s aim was to create an adventure game which 
would stimulate the players to use their different senses 
(observing, listening, touching and smelling) in the forest. This 
would then promote an immersion in and a dialogue with 
nature as the players are moving around and discovering the 
area. Cultural elements, relevant to the stakeholders, were 
imbedded within the narrative. 
The stakeholders identified specific locations in the area that 
corresponded to educational forest activities that would raise 
awareness of the biosphere for example, questions relating to 
the specific location of an anthill, the reasons for its existence 
and its relevance within the ecosystem.  Sensors were scattered 
throughout the area to gather readings pertaining to weather 
conditions including light and humidity levels. By merging 
diverse types of knowing, the overall game design idea was 
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formulated and it was decided that nature would play an active 
role in the game mechanics by linking sensor readings with the 
game content. Specific game content and tasks were offered to 
the player in accordance with his/her location and the weather 
conditions.   
HoK is played on a mobile phone, and the game starts once 
the player subscribes to the system. In the story Ukko, a 
character in Finnish mythology, trains the player to conquer 
nine magic spots located in the area where the game is set up. 
The aim is to defeat Hiisi, another character from the Finnish 
mythology, who does not want humans to listen to nature. After 
the player has conquered three magic spots, he/she has to battle 
Hiisi. The game seeks to be adventurous and to take advantage 
of the environment, so that even if it has an explicit narrative, a 
wider set of activities is offered in the forest so that he player 
can touch, smell, observe and listen to the forest. In the course of 
the game, Ukko constantly urges the player to pay attention to 
the weather conditions. 
A distinctive challenge in this case study is that players lack 
human support. This was not the case in previous studies as in  
CS2, CS4 and CS5 the players could approach other individuals 
- expositors or curators - to help them find answers. In HoK’s 
case there are no persons dedicated to the area that could help 
players in case they needed support.  Furthermore, most of the 
existing activities offered by experts as part of the game 
required teachers’ guidance, e.g. identifying flowers. At the 
moment, actual smart phone technology does not allow us to 
identify flowers by taking pictures of them, nor is possible to 
attach 2D-Tags or RFID to each flower. The solution was to pay 
attention to the uniqueness of the area and to anchor the game 
with those terrain characteristics that were distinctive and 
peculiar. Additionally, from experiences gained in CS4, we 
understood the importance of aiding the players in their 
navigation of the game. Consequently, we utilized other aids to 
support the players in finding distinctive and peculiar elements 
in the terrain. By including more visual aids in the HoK’s user 
interface, players could locate themselves in the terrain. We also 
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introduced physical aids in the form of signs, posters and a 
game map to help facilitate the players’ progress in the game.  
HoK was a successful prototype which met the overall aim of 
the game and tester players reported that they enjoyed playing 
it. Table 15 and Table 16 summarize this case study. 
 
Table 15. Main design tensions in CS6:HoK 
CS6  Description  
Aim To develop a game for the Biosphere region of North Karelia. 
Problem  
How to involve the different stakeholders’ knowing and 
requirements into a common game within the resources 
available?  
How to make use of sensors in the game system?  
Solution 
First we aimed to formulate and understand all the potential 
contributions that the different stakeholders could offer and their 
needs. It was relevant to understand:  
- the meaning of the sensor readings within the biosphere 
context. 
- possible activities relevant to raising awareness of the 
biodiversity on-site. 
- meaningful cultural elements that locals would like to involve in 
their game. 
- the strengths, uniqueness and weakness of the terrain.   
- technological possibilities. 
 We needed to define the subject matter information of the game 
(i.e. promote a general view of the natural richness of Tuupovara) 
and the type of game we were aiming to create (i.e. adventure 
genre, promoting a conversation with the context).  
Contri-
bution to 
the 
research 
RQ1.4: How does one involve non-technical individuals in the 
design process of successful digital games and support them to 
move beyond usability matters and become designers or co-
designers? 
RQ1.5: How does one set about to design a game for a particular 
location within the restrictions and limits of its own resources? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 16. Summary of the facts in CS6 
Category Description 
Participants 
2 researchers, 4 students (at master level) in the fields of 
computer science and forestry, a local expert and a graphic 
designer.  
Players 10 players. 
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formulated and it was decided that nature would play an active 
role in the game mechanics by linking sensor readings with the 
game content. Specific game content and tasks were offered to 
the player in accordance with his/her location and the weather 
conditions.   
HoK is played on a mobile phone, and the game starts once 
the player subscribes to the system. In the story Ukko, a 
character in Finnish mythology, trains the player to conquer 
nine magic spots located in the area where the game is set up. 
The aim is to defeat Hiisi, another character from the Finnish 
mythology, who does not want humans to listen to nature. After 
the player has conquered three magic spots, he/she has to battle 
Hiisi. The game seeks to be adventurous and to take advantage 
of the environment, so that even if it has an explicit narrative, a 
wider set of activities is offered in the forest so that he player 
can touch, smell, observe and listen to the forest. In the course of 
the game, Ukko constantly urges the player to pay attention to 
the weather conditions. 
A distinctive challenge in this case study is that players lack 
human support. This was not the case in previous studies as in  
CS2, CS4 and CS5 the players could approach other individuals 
- expositors or curators - to help them find answers. In HoK’s 
case there are no persons dedicated to the area that could help 
players in case they needed support.  Furthermore, most of the 
existing activities offered by experts as part of the game 
required teachers’ guidance, e.g. identifying flowers. At the 
moment, actual smart phone technology does not allow us to 
identify flowers by taking pictures of them, nor is possible to 
attach 2D-Tags or RFID to each flower. The solution was to pay 
attention to the uniqueness of the area and to anchor the game 
with those terrain characteristics that were distinctive and 
peculiar. Additionally, from experiences gained in CS4, we 
understood the importance of aiding the players in their 
navigation of the game. Consequently, we utilized other aids to 
support the players in finding distinctive and peculiar elements 
in the terrain. By including more visual aids in the HoK’s user 
interface, players could locate themselves in the terrain. We also 
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introduced physical aids in the form of signs, posters and a 
game map to help facilitate the players’ progress in the game.  
HoK was a successful prototype which met the overall aim of 
the game and tester players reported that they enjoyed playing 
it. Table 15 and Table 16 summarize this case study. 
 
Table 15. Main design tensions in CS6:HoK 
CS6  Description  
Aim To develop a game for the Biosphere region of North Karelia. 
Problem  
How to involve the different stakeholders’ knowing and 
requirements into a common game within the resources 
available?  
How to make use of sensors in the game system?  
Solution 
First we aimed to formulate and understand all the potential 
contributions that the different stakeholders could offer and their 
needs. It was relevant to understand:  
- the meaning of the sensor readings within the biosphere 
context. 
- possible activities relevant to raising awareness of the 
biodiversity on-site. 
- meaningful cultural elements that locals would like to involve in 
their game. 
- the strengths, uniqueness and weakness of the terrain.   
- technological possibilities. 
 We needed to define the subject matter information of the game 
(i.e. promote a general view of the natural richness of Tuupovara) 
and the type of game we were aiming to create (i.e. adventure 
genre, promoting a conversation with the context).  
Contri-
bution to 
the 
research 
RQ1.4: How does one involve non-technical individuals in the 
design process of successful digital games and support them to 
move beyond usability matters and become designers or co-
designers? 
RQ1.5: How does one set about to design a game for a particular 
location within the restrictions and limits of its own resources? 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 16. Summary of the facts in CS6 
Category Description 
Participants 
2 researchers, 4 students (at master level) in the fields of 
computer science and forestry, a local expert and a graphic 
designer.  
Players 10 players. 
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Category Description 
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation and offer solutions to the tensions.  
Game type Location-based game designed with an HCG focus. 
Games’ 
theme 
The aim of the game is to showcase the biodiversity (and its 
human relevance) of the Biosphere region in North Karelia. 
Main 
influences 
TekMyst (CS5) and LieksaMyst (CS4). 
Game 
components 
NPE such as specific objects found in the forest (e.g. anthill, 
bark, trees), manmade structures (e.g. a mill), cultural 
artefacts (e.g. Kalevala characters). Signs and printed maps 
were also specially made for the game.  
Game 
mechanics 
Players, guided by Ukko, are trained to pay closer attention to 
nature. The training occurs in three levels and each level 
contains three magic spots. In each magic spot Ukko 
challenges the players through different activities. If they are 
successful, they gain wisdom and health. Once the players 
finalize the three magic spots contained in one level, a battle 
against Hiisi takes place. During these battles the players can 
lose their virtual life. It is necessary to win the battle (which is 
based on the information imparted in the training session in 
the magic circles) in order to advance to the next level.   
Digital 
technology  
Phones (N95), MUPE, Eclipse, XML, sensors, access points.  
 
3.2.5 Concluding remarks of Set II 
Set II reveals that the involvement of physical objects, as 
game components, does not imply the involvement of the 
stakeholders’ knowing in the game, unless the stakeholders 
deposit their knowing into the game components and 
mechanics. Additionally, the case studies in Set II highlighted 
the fact that different games can emerge as a result of 
embedding contextual elements and this in spite of mobile 
phones being used as the common game component.  
3.3 SET III 
Set III aimed to explore the technology used for specific game 
mechanics and game components, which later might be 
suggested for other game applications. Currently there is only 
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one case study in this set: CS3. In Figure 6, CS3 is located in the 
top-left corner indicating that (i) the stakeholders are not the 
main players of the game, (ii) the players are informants of the 
game and (iii) the stakeholders’ knowing involved in the game 
is limited.  
3.3.1 Case Study 3: PiX.  
While reviewing the literature and games available it became 
evident that few of them utilized photographs in their game 
mechanics. 
PiX (PIcture eXchange) is a game which explores how to 
make use of photographs, via the camera of the mobile phone, 
in a digital game (Kuts, Islas Sedano & Sutinen, 2009). The idea 
behind PiX is to invite players to communicate through photos. 
The game enables players to experience different interpretations 
of the same objects by different individuals and to see which 
objects (from all the many that surround us) catch people’s 
attention.  
In PiX the player takes a picture with a mobile phone camera, 
and labels it according to his/her perception at that moment by 
selecting one keyword proposed by the game system. We 
pragmatically chose 30 keywords which we classified in three 
sets – origin, emotion and description – each one thus 
containing 10 words. Once the photo has been tagged with a 
keyword, the player can send it to any other player. Once a 
player receives and accepts the photo generated by someone 
else, the aim is to discover its labelled word from the same set of 
keywords. The player’s score correlates to the number of 
attempts it takes to decipher the keyword. In the case of only 
one player, s/he can play against the server.  
PiX fulfilled its purpose which was to use the mobile phone 
camera to take photographs as part of its game mechanics. From 
the findings, we know that the players continued to enjoy an 
activity that they already liked (taking photos) in the game 
(Kuts, 2008). Additionally, CS3 revealed the technical limitations 
involved in incorporating the taking of photos into the game 
mechanics. Currently the use of image-processing technology on 
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Category Description 
Researcher’s 
role 
Orchestrate the game design process, design the UI and 
navigation and offer solutions to the tensions.  
Game type Location-based game designed with an HCG focus. 
Games’ 
theme 
The aim of the game is to showcase the biodiversity (and its 
human relevance) of the Biosphere region in North Karelia. 
Main 
influences 
TekMyst (CS5) and LieksaMyst (CS4). 
Game 
components 
NPE such as specific objects found in the forest (e.g. anthill, 
bark, trees), manmade structures (e.g. a mill), cultural 
artefacts (e.g. Kalevala characters). Signs and printed maps 
were also specially made for the game.  
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Digital 
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3.2.5 Concluding remarks of Set II 
Set II reveals that the involvement of physical objects, as 
game components, does not imply the involvement of the 
stakeholders’ knowing in the game, unless the stakeholders 
deposit their knowing into the game components and 
mechanics. Additionally, the case studies in Set II highlighted 
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phones being used as the common game component.  
3.3 SET III 
Set III aimed to explore the technology used for specific game 
mechanics and game components, which later might be 
suggested for other game applications. Currently there is only 
Case Studies 
  Dissertations in Forestry and Natural Sciences No 79    63 
 
one case study in this set: CS3. In Figure 6, CS3 is located in the 
top-left corner indicating that (i) the stakeholders are not the 
main players of the game, (ii) the players are informants of the 
game and (iii) the stakeholders’ knowing involved in the game 
is limited.  
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sets – origin, emotion and description – each one thus 
containing 10 words. Once the photo has been tagged with a 
keyword, the player can send it to any other player. Once a 
player receives and accepts the photo generated by someone 
else, the aim is to discover its labelled word from the same set of 
keywords. The player’s score correlates to the number of 
attempts it takes to decipher the keyword. In the case of only 
one player, s/he can play against the server.  
PiX fulfilled its purpose which was to use the mobile phone 
camera to take photographs as part of its game mechanics. From 
the findings, we know that the players continued to enjoy an 
activity that they already liked (taking photos) in the game 
(Kuts, 2008). Additionally, CS3 revealed the technical limitations 
involved in incorporating the taking of photos into the game 
mechanics. Currently the use of image-processing technology on 
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phones to identify the type of photo that is being taken and then 
evaluate it into the game is too complex. However, involving the 
possibility of taking photos as part of the game mechanics, 
allows access to the players’ expression of their environment. 
Table 17 and Table 18 summarize this case study.  
 
Table 17. Main design tensions in CS3:PiX 
CS6  Description  
Aim 
To utilize the camera of mobile phones as part of the game 
mechanics. 
Problem 
goal 
How do we involve the taking of photos with a mobile phone 
camera in a game?  
Solution 
Two volunteer students joined our efforts in exploring this case 
study. It was important to promote the team members efforts 
into the common project and support them in accordance with 
their skills.  
Contri-
bution to 
the 
research 
RQ2: What are the characteristics of the model for creating and 
evaluating an HCG? 
 
Table 18. Summary of the facts in CS3 
Category Description 
Participants 
1 researcher, 1 student (at master level) and 1 student (at 
bachelor level). 
Players 20 players. 
Researcher’s 
role 
Co-designer of the game and mentor to students.  
Game type Location-based game.  
Games’ 
theme 
The game utilizes the taking of photos in real life. 
Main 
influences 
Research on Multimedia focus photography, CS2 part 1 
(SciMyst 2007). 
Game 
components 
 Phones, random objects in the environment (NPE) and 
website. 
Game 
mechanics 
A player takes a photo, labels it according to the available 
keywords and then sends it to another player, earning some 
points for these actions. Players who receive a photo guess 
the keywords given by the photographer. Points are awarded 
or subtracted according to the number of attempts in which 
the players decode the keywords.   
Digital 
technology 
Phones (N95), MUPE, Eclipse, XML, HTML, Flash. 
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3.3.2 Concluding remarks of Set III 
Set III indicates that when narrowing the stakeholders’ knowing 
to one point of view, the resultant game also delivers only one 
perspective. For example, in CS3 the game involved only a 
computer science standpoint in its design, and that is the only 
viewpoint the players experience while playing the game.  
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4 Hypercontextualized Games  
The case studies, on which this dissertation is based, have been 
introduced in the previous chapter. Chapter 4 introduces the 
model that synthesises them as Hypercontextualized Games.  
 
A Hypercontextualized Game (HCG) is a locally designed game 
system, which helps its players to gain awareness of different subjects 
by using specific elements of its continuously changing context.  
 
An HCG pre-supposes an understanding of the context from 
which the game emerges. It utilizes the resources and expertise 
available in the specific location. Those characteristics produce a 
contextualized game. The preposition hyper refers to the context 
tolerance and context depth of each HCG. Context tolerance 
alludes to the flexibility of the contextual elements which are in 
a constant state of flux and which can form part of the game 
components and game mechanics. For example, weather 
conditions and the social dynamics present in the forest, can 
form part of the game components. Context depth refers to the 
degree in which the game involves the stakeholders’ knowing in 
the design of the game mechanics and the selection of the game 
components. Consequently, it also refers to the degree in which 
the game supports its players to experience their context 
through the stakeholders’ interpretations of it. Thus the prefix 
hyper (from Greek !π"#, beyond) means that an HCG can be 
played in a context different from the one for which it was 
originally designed. In other words, different players from those 
who originally helped in the design of the game (as informants 
or co-designers) may also play it and so the game moves beyond 
the borders of its original conceptualization.  
An HCG design focuses on involving the stakeholders’ 
knowing in the game. Thus, the HCG design process requires 
that specific subject matter expertise be woven into the game 
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system. Consequently, the main perspectives of an HCG are 
Selected Context Elements, Subject Matter Information and Game 
System. They are graphically represented in Figure 7.  
¥ Specific Context Elements (SCEs) identify the potential 
game components in the specific context for which the 
game is designed and in which it is being played.  
¥ Subject Matter Information (SMI) determines the 
meaningful activities that the players can perform to co-
create knowledge according to a clear aim and the 
resources available. Therefore, SMI focuses on the 
intellectual and pedagogical elements in the context. 
¥ Game System (GS) refers to the conceptualization of the 
core idea of the game. It takes advantage of the real life 
atmosphere to support the immersion of the player in 
the game. GS focuses on supporting affective 
engagement in the specific context. 
 
 
Figure 7. Graphical representation of the three perspectives that interweave to produce 
an HCG. 
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Each context contains physical and abstract elements. An 
HCG’s game components are based on specific contextual 
elements (SCEs) which encapsulate intellectual or emotional 
meaning from the perspective of the stakeholders. An HCG’s 
game mechanics and location specific game components 
facilitates the transformation of the stakeholders’ knowing, 
related to different themes. When the players experience an 
HCG, they have access to the interpretations of the stakeholders’ 
knowing by activating the HCG’s game mechanics which then 
launches its game dynamics.  
The purpose of tying the HCG to a specific location is that it 
aids the stakeholders in the selection of game components in 
accordance with their intellectual and emotional relevance to the 
game. The stakeholders build a vision of the game system they 
want to design. As designers, the stakeholders discuss the game 
components with each other in order to create the desired HCG 
game mechanics. This process is not linear, nor problem-solving, 
but solution-focused (see Chapter 2.2.2). It aims to produce a 
concrete HCG that transfers the stakeholders’ knowing. These 
designers are aware of the fact that other players will experience 
their interpretations through the system they have designed. 
4.1 SPECIFIC CONTEXT ELEMENT (SCE) 
SCEs answer the question “what does the context offer?” The SCE’s 
perspective identifies and classifies the potential HCG’s game 
components in the specific context according to three aspects: 
environmental, inter-subjective and subjective. These aspects are 
obtained and refined from the case studies presented in Chapter 
3 and summarized in Table 19. The CS6 (HoK) is utilized to 
illustrate the different HCG’s perspectives. Figure 8 exemplifies 
the classification of the context aspects in CS6, and indicates its 
SCEs.   
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Table 19. Context aspects generated by the analysis of the case studies 
Input from the case studies  Description  
SET I. The presence of the environmental context is 
not evident in Set I; however, its relevance in the 
game design is twofold: 
1. The environment affects the production of game 
components, like producing video while it is raining 
under a corrugated roof.  
2. The environment adds significance to the game. A 
person might hold a personal view of the buildings 
which surround him/her but when they experience it 
as part of a game, they discover other perspectives 
to the city.  
SET II. The presence of this context aspect is 
evident in Set II, as it utilizes direct environmental 
context elements as game components. For 
example, the player must interact directly with some 
objects to continue playing. 
SET III. The involvement of the environmental 
context with the express purpose of testing and 
analyzing specific game mechanics was 
straightforward for the developers. The objective 
was to use state-of-the-art technology and 
standards to achieve the aim. 
Environmental context 
aspect covers aspects 
related to the physical 
environment, which we 
observe and 
understand using our 
senses. This same 
aspect can also be 
perceived through 
technological sensors 
(e.g. levels of 
illumination). 
  
 SET I. The presence of inter-subjective context, 
embedded in an HCG, is evident in Set I since the 
stakeholders are the main players of the games they 
design or co-design. So, the stakeholders freely 
express and imprint their life interpretations through 
the selection of game components and game 
mechanics.   
SET II. The presence of inter-subjective context 
aspect is not as evident and unstructured as in Set I, 
but it does exist. Stakeholders are aware that they 
are co-designing a game for a wider audience and 
thus they select abstract elements to support the 
players’ experience (e.g. language and colours) and 
to transmit their knowledge.  The inter-subjective 
context is regulated to achieve the aim of the HCG.  
CS4 offers concrete evidence as to the presence of 
the inter-subjective context in Set II, since design 
decisions were taken after conversations between 
stakeholders and visitors regarding the 
understanding of the elements involved in the design 
proposals of the game. 
Inter-subjective 
context aspect refers 
to all the 
circumstances that are 
related to the 
communication of an 
individual with other 
individuals or with 
systems, including 
computers. All possible 
relationships are 
present in this aspect 
in the form of symbols, 
behaviours and 
language. Each 
interaction might be 
linked to the cultural, 
social, historical or 
personal interpretation 
of a specific moment. 
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Input from the case studies  Description  
SET III. The involvement of inter-subjective context 
in the exploration of specific game mechanics is 
present in Set III, however it is limited to the 
specific viewpoint of the designers and the purpose 
of the exploration.  
 
SET I, II, III. Any of the Sets offer access to this 
information. Turkle mentions that “things are 
experienced as part of the self, and for that [reason 
they] have a special status” (Turkle, 2007, p. 7). So, 
until the players and stakeholders express their 
affections, thoughts, ideas, reflections and 
meanings, we do not have access to that 
information.  
For example in Set I the seniors express their wish 
to use their poems in their game creations and to 
impart their meaning into the game experience. In 
Set II, curators and visitors express their desire to 
maintain the special atmosphere of the museum and 
requests that it not be disturbed by technology. In 
Set III players express their pleasure in performing 
an activity they enjoy (such as photography) in a 
game.    
Subjective context is 
only accessible to an 
individual as it refers 
to the mental and 
emotional elements 
which are unique to 
each individual. Skills, 
cognitive abilities and 
motives are present in 
this context aspect. It 
is here where the deep 
meaning is generated. 
 
SCEs offer a classification of context aspects to the other two 
HCG perspectives: the Subject Matter Information (SMI) and the 
Game System (GS). Digital technology is one of the resources 
which can be used to navigate the environmental context aspect. 
The way in which the potential players use digital technology in 
the specific context belongs to the inter-subjective context 
aspect.   
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Figure 8. Illustration of the context aspects and SCEs in CS6: HoK 
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4.2 SUBJECT MATTER INFORMATION (SMI) 
The SMI defines and informs the theme through which the game 
raises the players’ awareness of their reality. Therefore, SMI 
aims to answer the following questions:  What type of information 
do we want the players to gain awareness of? and Who is the target 
audience of the HCG? 
Each of the case studies presented in Chapter 3 defines a 
game theme and serves as a guideline to understanding SMI 
perspectives.  Having a clear directive to raise the players’ 
awareness, the subject matter experts or stakeholders’ knowing 
aids the designers in selecting meaningful activities that the 
players can perform to co-create knowledge on-site (see 2.2.1). 
Thus, the SMI represents the selection of game components in 
accordance to the different contextual aspects offered by SCEs. 
This process is based on the intellectual information and 
pedagogical relevance which supports the transference of the 
stakeholders’ knowing into the game. SMI pays attention to 
what the players do know, what they do not know and what 
they misunderstand. Figure 9 summarises the SMI in CS6. 
 
 
Figure 9. Illustration of the SMI in CS6:HoK. 
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The relationship between the SMI and SCEs defines the 
context depth of the HCG. Context depth refers to the degree in 
which stakeholders’ thematic knowing translates into the design 
of game mechanics and selection of game components. The 
degree in which stakeholders intervene in decisions regarding 
game design affects the context depth of an HCG in the specific 
location. In other words, if the stakeholders design and select 
the game components and game mechanics, then the HCG 
displays a more profound context depth than if they had only 
selected the game components.  
The concept of context depth emerges when analyzing the 
case studies presented in Chapter 3. All the case studies were 
designed in accordance to the same key principles of this 
research: (i) to engage the stakeholders’ knowing linked to their 
context in the design process of digital games, (ii) to bind the 
games to a specific location and (iii) to encourage the final 
games and thereby promote the players’ engagement with their 
context by raising their awareness of certain pre-defined themes.  
However, the level and manner of stakeholders’ involvement 
regarding design decisions, differs. Three possibilities emerged 
when reviewing the case studies: (1) stakeholders have access to 
the selection of game components and design of game 
mechanics; (2) stakeholders have access to the selection of game 
components and (3) stakeholders’ contribution is absent.  
Consequently, in accordance with the possibilities just 
mentioned, an HCG denotes three possible levels of context 
depth: high, superficial and non-existent (Table 20 and Figure 
10).   
¥ High means that the stakeholders’ knowing is involved 
in the selection and design of game components and 
game mechanics (CS1, CS4, CS5 and CS6).  
¥ Superficial means that the stakeholders’ knowing is 
involved only in the selection of game components 
(CS2 and CS7).  
¥ Non-existent means that even if the game uses 
elements of the reality, the game components and 
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game mechanics are based on a limited view, that of 
the computer scientist which created it.   
 
Table 20. Context depth generated by the analysis of the case studies 
Stakeholders involvement CS Game theme 
game 
components 
game 
mechanics 
Context 
depth 
CS1 City of Joensuu. Co-select Co-design High 
CS2 
To showcase some of 
the diverse topics 
present at the SciFest. 
Co-select - Superficial 
CS3 
To use the camera of 
the mobile phone. 
- - Non-existent 
CS4 
Explain the Finnish life 
style in the countryside 
in different historic 
periods.  
Co-select Co-design High 
CS5 Simple Machines.  Co-select Co-Modify High 
CS6 
To showcase the 
Biodiversity of the 
Biosphere region and 
to give an insight as to 
its human relevance. 
Co-select Co-design High 
CS7 
To promote and 
investigate pupils’ 
understanding of HIV 
and AIDS 
Co-select - Superficial 
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Figure 10. Graphical representation of the context depth of the case studies of this 
dissertation. 
 
 
 
The extent of the context depth indicates the degree in which 
the game supports its players to experience the stakeholders’ 
interpretations of their context. The players experience more of 
the stakeholders’ interpretation in an HCG with a high context 
depth, than when the game presents a superficial context depth.  
For example, the players experience the stakeholders’ forestry 
knowledge while performing activities that guide their attention 
to the forest which physically surrounds them (CS6: high 
context depth). In comparison, players gain insight into the 
content of the science festival by finding objects and 
information, but they do not experience the stakeholders’ 
knowing (CS2: superficial context depth).  
4.3 GAME SYSTEM (GS) 
GS addresses the questions: “How and what makes us immerse 
ourselves in and engage with this context?” The GS defines the 
genre of the game (for example ‘adventure’) and embodies the 
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core idea of the game based on intensive interaction with the 
other two HCG perspectives: SCEs and SMI. Additionally, the 
GS takes advantage of the real life atmosphere to support the 
immersion of the players in the game.  
Designing an HCG in the same location in which the 
potential players will play it offers at least two advantages: the 
role of the context’s atmosphere can be experienced in different 
circumstances and different possibilities of game dynamics can 
be tested beforehand in a reliable way.  
Stakeholders facilitate the selection of the potential game 
components, from SCEs, in accordance to their affective value. 
Consequently, the GS represents the range of affective elements 
as offered by the context. Furthermore, GS attempts to make use 
of the different players’ subjective interpretations of the 
environmental and inter-subjective context aspects to design the 
game mechanics. The purpose of the GS is to promote and 
trigger players’ affective links with the selected game 
components. Figure 11 exemplifies the GS in CS6. 
 
 
Figure 11. Illustration of the GS in CS6:HoK 
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From a GS perspective, a pattern emerges when analyzing 
the case studies of Chapter 3. There is an inter-dependence 
between the game design and the context from which the game 
unfolds as they aim to support the players’ experience. This 
inter-dependence also fosters the possibility to re-utilize the 
game components and mechanics in another context. In other 
words, once scenarios for game dynamics are identified 
(players’ experiences of the game), the GS defines suggestions 
for game mechanics and game components that will generate 
similar experiences. The question is whether those game 
components and mechanics can be successfully transferred to 
new contexts which, in turn, will promote similar experiences. 
The context tolerance determines the modifiability of the game 
from one context to the next. Three levels of context tolerance 
can be distinguished namely high, medium and low.  
¥ High context tolerance means that the game content and 
game mechanics do not need to be modified in order 
to fit a new context, as in the CS3. 
¥ Medium context tolerance suggests that with a 
swapping of the game components (e.g. adding new 
objects or formulating new questions) and perhaps 
with a slight modification of the rules, the HCG can 
satisfy the needs of a new context which is different 
from the original one, as in CS2.  
¥ Low context tolerance means that very real efforts are 
required to re-select the game components and to 
transfer the game mechanics from the original context 
to the new one. For example, the transfer of CS6 to 
another biosphere region will require an 
understanding of how to incorporate the sensor 
readings of the new environment, a new selection of 
on-site activities and how best to re-discover the local 
cultural activities. 
The analysis of the case studies in Chapter 3 suggests that 
when the game components and game mechanics are directly 
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involved in the inter-subjective and subjective contextual 
aspects, the context tolerance is low (Table 21).   
The context tolerance of CS1, CS4 and CS6 is low. In CS1, the 
seniors selected the game components and mechanics according 
to subjective and inter-subjective context aspects. Even if there 
are environmental context aspects present in their games in the 
form of photos, the game system does not depend on interacting 
with the environment. To modify their game implies an 
alteration to the seniors’ expressions and interpretations. The 
game system of CS4 and CS6 interacts with the environment. 
However, curators and visitors in CS4, and forestry and local 
experts in CS6, transmit their interpretations through their 
games by knitting together the corresponding game mechanics 
with the inter-subjective and subjective context aspect.  
CS2 and CS7 display a medium context tolerance. In CS2 the 
game mechanics operate as a function of the environmental 
context aspect. The game components are selected from the 
different context aspects. Consequently, by changing the game 
components and by adding slight modifications to the game 
mechanics, the HCG can be made to suit a new context as it 
occurs in CS5. The game system, in CS2 and CS5, is not a full 
expression of the stakeholders’ input. The same happened in 
CS7, where the stakeholders mainly selected and produced the 
game content.  
Finally, the context tolerance of CS3 is high, as the game does 
not involve the mechanics and game components at the inter-
subjective or subjective contextual level. The game can be 
played in any context.  The context tolerance of all the case 
studies is graphically represented in Figure 12. 
 
Table 21. Context tolerance generated by the analysis of the case studies 
Context aspects involved as 
game component (gc), and game mechanic (gm) CS 
Environmental  Inter-subjective Subjective  
Context 
tolerance 
CS1 gc gc + gm gc + gm Low 
CS2 gc + gm gc   gc  Medium 
CS3 gc + gm - - High  
CS4 gc + gm gc + gm gc + gm Low 
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Context aspects involved as 
game component (gc), and game mechanic (gm) CS 
Environmental  Inter-subjective Subjective  
Context 
tolerance 
CS5 Modified from CS2 
CS6 gc + gm gc + gm gc + gm Low 
CS7 gc gc gc Medium 
 
 
Figure 12. Graphical representation of the context tolerance through the case studies. 
 
4.4 THE INTERWEAVING PROCESS 
HCG’s game components and game mechanics are the result 
of interweaving the GS, SMI and SCEs. There is a constant 
tension present during the interweaving process (Figure 13). For 
example, designers are challenged to integrate SMI’s learning 
activities with the GS’s proposed game mechanics, or the other 
way around, the GS’s proposed game mechanics has to be 
adapted to be relevant to the SMI‘s learning activities. The 
tension balances the intellectual (SMI) and affective (GS) design 
decisions with the available resources (SCEs).  
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Figure 13. Graphical representation of the interweaving process in an HCG. 
 
 
The success in the integration process of each HCG is a 
function of the active involvement of the stakeholders’ knowing 
into the design. Each HCG requires the knitting together of 
diverse types of knowing (e.g. content, local, technical and 
design) so that it can be translated into game components and 
game mechanics. The process is an active learning experience 
for all those individuals involved. Figure 14 illustrates the 
interweaving process in CS6. 
The building of a trust relationship (P4) allows the 
stakeholders to express that which they can do and that which 
they can teach each other. These actions help to solve different 
tensions that arise during the design process. 
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Figure 14. Illustration of the interweaving process in CS6: HoK. 
 
The analysis of the design process of CS1 and CS4 (P4), offers 
evidence that to successfully involve non-technical individuals 
in the design process of an HCG, it is necessary to: (1) promote 
understanding of the different perspectives, (2) engage all the 
stakeholders, (3) work towards a common aim, (4) support each 
other and (4) be willing to learn. Furthermore, while analyzing 
in depth the design process of CS4, the relevance of investing 
quality time, reflection and communication became apparent.
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5 Paper outcomes  
This chapter presents a brief summary of the contribution of the 
original publications for this dissertation.  
5.1 P1. DESIGNING GAMES AS A VEHICLE FOR PASSING ON 
CULTURAL KNOWLEDGE: A CASE STUDY OF FINNISH 
SENIORS IN THE DIGITAL AGE  
Paper P1 analyzes the literature related to CS1: Seniors as game 
designers (see Chapter 3). CS1 explored the seniors’ game 
interests through the cultural resistance framework given by 
Salen and Zimmerman (2004).  
Paper P1 utilized the concept of the magic circle to refer to 
the game-space. Game researchers used the term at the time. 
However, as the literature review and through the research 
showed (see Section 2.1), the notion of the magic circle was later 
recognized as the game-space.  
The outcome of the analysis was that the final games, as 
completed in the workshop, offered a bottom-up understanding 
and transmission of culture. Each game, as designed by the 
seniors, reflected their worldviews. These were later identified 
as elements of the inter-subjective context aspect, from the 
HCG’s perspective of SCE (see Section 4.1). Additionally, 
through the workshop process, the seniors transferred their 
cultural attitudes to their digital games. The analysis in this 
publication offers evidence that by creating their own games, 
the seniors reflected on their cultural knowledge. Through these 
workshops they were given the opportunity to enter a space of 
reflection. Additionally, they discovered the value of technology 
to achieve their aims. Finally, the games also offer the 
opportunity to play together which allows the players to 
communicate their knowing through and with the game.  
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5.2 P2. WHERE IS THE ANSWER? – THE IMPORTANCE OF 
CURIOSITY IN PERVASIVE MOBILE GAMES  
Paper P2 is based on CS2: SciMyst (see Section 3.2.1). At the time 
of this paper’s publication there was an increased interest in 
pervasive gaming. One of the major research leaders was the 
EU- funded project, IPerG (URL: IPerG, 2008). One of the main 
goals of this project was to explore and study games that extend 
the virtual world into the real world, allowing players to move 
seamlessly from one to another. However, at the time there was 
no definition for pervasive games, and the term was being used as 
an umbrella term to describe research outcomes and experiences 
of location-based and alternate reality games (see Section 2.3.3).  
Within these influences and research constraints, the SciMyst 
game was designed, developed and tested. Two main outcomes 
surfaced from the analysis of this intervention.  
The first outcome was that curiosity (see Section 2.3.2) is an 
important driving force that keeps players playing SciMyst. 
Additionally, we noticed that information from the environment 
could trigger curiosity. The second finding was that players 
express renewed self-discovery and awareness as to their 
context, a process which in this paper we term learning. The 
analyses of the data indicated that the content embedded in the 
game, in combination with the players' curiosity and desire to 
win, guided them to pay special attention to the content of the 
festival.   
5.3 P3. HYPERCONTEXTUALIZING A GAME WORKSHOP IN 
TANZANIA 
Publication P3 describes the design and analysis of CS7: 
Workshop working for my dreams (see Section 3.1.2) utilizing 
the HCG design model (see Chapter 4). The paper shows the 
relevance of understanding the players’ context to the planning 
and execution of a successful game workshop.  
Paper outcomes 
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The workshop promoted personal reflection regarding a 
specific subject (see Section 4.2) namely that of HIV and AIDS. It 
used the locally available technology as a tool (XO) to empower 
pupils to make their voices heard through the creation of an 
application on-site with their own generated content (see 
Section 4.1). The workshop encouraged pupils to reflect upon 
their dreams and skills (see Section 4.3). It stressed the 
importance of making one’s own decision in order to overcome 
challenges and to also have confidence in your abilities.   
 
5.4 P4. INVOLVEMENT OF NON-TECHNICAL INDIVIDUALS 
IN THE DESIGN OF SUCCESSFUL DIGITAL GAMES  
Paper P4 analyses CS1: Seniors game workshop and CS4: 
LieksaMyst (see Section 3.2.2) in relation to the involvement of 
non-technical individuals in the design of digital games, i.e. 
stakeholders. The paper states that explicit and implicit basic 
interpersonal communication takes place during the design and 
development process. The analysis revealed four requirements, 
which those individuals in charge of the design and 
development of games have to adhere to: understand different 
perspectives, engage in the process, work towards a common 
aim, support fellow designers and be open to learning. The 
requirements were supported by building a relationship of trust 
between non-technical and technical individuals.  
 It is important to stress that during the design process of the 
case studies reported in P4, we did not aim to transform those 
team members who were not technical experts into technical 
experts but instead we were trying to enable them to 
understand technology from a different viewpoint and then use 
it creatively. At the same time technical individuals gained 
knowledge of other disciplines, other perspectives and 
perceptions of the same context. These individuals also came to 
understand different needs and perceptions as demanded by the 
technology. The processes provided vivid learning experiences 
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The workshop promoted personal reflection regarding a 
specific subject (see Section 4.2) namely that of HIV and AIDS. It 
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for all persons involved. Furthermore, successful and innovative 
digital games were produced. 
We tend to assume that understanding between individuals 
can be facilitated when a familiar and common topic guides the 
purpose of the design and development. This cohesion can be an 
important inspirational element, as individuals can reflect on 
what they like to share with others about their own 
understanding of a shared topic. Designing a game can thus 
turn out to be much more than a mere intellectual exercise as it 
becomes a responsibility to share one’s impressions and 
knowledge. 
The games not only contained the stakeholders’ ideas and 
experiences, but also their efforts which had fuelled the project. 
They could see their dreams being transformed into reality. 
5.5 P5. DESIGNING HYPERCONTEXTUALIZED GAMES: A 
CASE STUDY WITH LIEKSAMYST  
Paper P5 investigates in detail the design process of CS4: 
LieksaMyst (see Section 3.2.2). The analysis shows how the 
outcomes of previous papers were woven together to create 
LieksaMyst. For example, we involved the knowing of curators, 
through promoting communication and trust (P4). Additionally, 
we researched that which the visitors found interesting and that 
which peaked their curiosity (P2). The analysis of the design 
process of CS4 contributed to the final design of the HCG 
model. Later, when the model was built it helped us to examine 
the stories of LieksaMyst. The game stimulates the visitors’ 
imagination and transports them into the past, thus breathing 
life into the exposition by involving the visitors in the stories 
contained in each house (see Section 4.3).  The game promotes 
the visitors’ reflection on historic Finnish lifestyles and ads to 
their understanding of the historical value of the on-site objects 
(see Section 4.2).  The stories make use of the objects that are 
normally displayed in the museum’s exhibition while respecting 
the museum’s atmosphere and rules (see Section 4.1). 
Paper outcomes 
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The LieksaMyst stories constitute an example of an HCG 
game. They are built upon the resources available on-site 
(context) and are then transferred beyond their origin (hyper). 
By analyzing the context, it was possible to choose media, 
content and activities relevant to the game. The paper 
summarizes the gathering of data and the mixed method used 
in analysing them. This process revealed relevant information 
that impacted on design decisions. The findings of the paper 
indicate that time, sincere reflection and communication 
between local experts and potential players is immensely 
valuable.   
The stories of LieksaMyst were also analyzed using the HCG 
design model. The SMI (see Section 4.2) promoted the visitors’ 
awareness on the historic Finnish lifestyle and added to their 
understanding of the historical value of the on-site objects. The 
GS (see Section 4.3) stimulated the visitors’ imagination and 
transported them into the past, thus giving life to the exposition 
and involving them in the stories contained in each house. SCEs 
(see Section 4.1) made use of the objects normally displayed in 
the museum’s exhibition (see Section 4.1 - HCG’s perspective of 
SCE related to environmental context aspect) while respecting 
the museum’s atmosphere and rules (see Section 4.1 - HCG’s 
perspective of SCE related to inter-subjective context aspect).  
5.6 P6. FROM GLOBAL GAMES TO RE-CONTEXTUALIZED 
GAMES: THE DESIGN PROCESS OF TEKMYST  
Paper P6 offers a comprehensive analysis of the transfer of the 
SciMyst design and development in CS2: SciMyst (see Section 
3.2.1) to a game that is modified to fit a new context CS5: 
TekMyst (see Section 3.2.3). The game’s transformation was 
called a re-contextualization process because the new game should 
fit in a new context. The HCG design model (see Chapter 4) was 
utilized in the analysis of the process.  
We employed a qualitative approach to review the 
requirements and design decisions at the hand of four guiding 
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principles: (1) immersing oneself in the new learning context, (2) 
collaborating with locals to balance the efforts towards a 
common aim, (3) reconsidering the design solutions to achieve a 
common aim and (4) being a constructive and critical 
contributor. As observed, those elements promoted 
communication in and with the context (P4). 
The re-contextualizing process indicated that modifying 
small design decisions can support core changes. For example, 
instead of only searching for an object (as was the case in 
SciMyst), TekMyst also supported the player in locating the 
physical spot where the question is set, performing an activity 
and evaluating the activity's result using the game. 
Additionally, by adding the activities suggested by the curators 
of the game, we also involved their knowing in the game 
mechanics (P1), not only game components. The HCG design 
model thus helped in the design of the games. 
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6 Discussion   
In this chapter the researcher reflects upon and discusses the 
results of the research journey that lead to the formulation of the 
Hypercontextualized Games (HCGs) concept and subsequent 
model. The governing impetus of this study is to gain an 
understanding of how to involve stakeholders’ knowing in the 
game design process within the following two constrains: firstly, 
situating and binding the digital games to a specific location and 
secondly, fostering players’ engagement with their context by 
raising their awareness of pre-defined themes through their 
interaction with these said games.  
This dissertation falls within the design/engineering 
tradition of the computer science domain. (Comer et al., 1989; 
Tedre, 2007) and the findings are based upon data which is 
analyzed and presented in a number of ways including 
frequency counts and the emergence of design process patterns. 
All the relevant data, pertaining to the design and development 
processes as well as the testing and evaluation phase of the 
games, was collected and documented. Each game is a system 
that emerged from the knowledge and creativity store of the 
designers. Different games were created by different teams who 
harnessed their creativity and knowing (as it relates to their 
specific field of expertises which is bound to a specific location) 
to deliver an experience which could be shared by others. Seven 
case studies, of which the thought and execution processes seem 
deceptively simple, support this research. The diversity of the 
case studies allows considering different real-life circumstances, 
which enriches the research’s exploration and allows 
uncovering findings that with less interventions would have 
been difficult to observe, such as the context tolerance and 
context depth.  
Some of the reflections and findings appear to be related to 
more than one research question and therefore a brief discussion 
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of those issues which surround the primary research question, 
follows.  After contemplating the reflections and interpretation 
of the findings, the limitations and impact of the research are 
clarified and finally the research contribution is stated.  
6.1 BRIEF SUMMARY OF RESULTS  
To understand how to design digital games that involve 
elements of the players’ context with the aim of triggering their 
awareness of different themes tied to a location, the phenomena 
had to be investigated theoretically and empirically.  
The literature review clearly highlighted the need to involve 
the stakeholders’ knowing in the game design in order to 
achieve the dissertation’s aim. A stakeholder refers to anyone 
involved in the game creation who is not a professional game 
designer or computer expert.  
It was surprising to realize how little attention is given to the 
inclusion of stakeholders’ knowing in digital games. This 
phenomenon intrigued the researcher as topics such as 
accessibility, worth creation, innovation and development are 
very prevalent today. The literature clarified the researcher’s 
surprise as the study of thinking in design terms and research 
related to digital games is relatively new  
The research as contained in this thesis, which originates 
from a multitude of disciplines, could be used as a foundation to 
initialize the empirical part of this study (see Chapter 2). Based 
on the literature’s key findings, seven case studies were 
orchestrated. The case studies were then analyzed, in terms of 
their design processes and the resultant games, and this process 
resulted in the formulation of the HCG concept and model. The 
research process indicates that human interaction is a critical 
element to the creation of the HCG and that there is a great 
potential to promote teaching-learning environments for the 
designers and players while they are also discovering their own 
context.  Furthermore, the inherent context tolerance and 
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context depth of an HCG can be relevant to the understanding 
of digital games with educational purposes.  
6.2 INTERPRETATIONS 
The design process, as well as the consequent evaluation of each 
of the case studies, was demanding. Every game constitutes a 
successful digital system. However, the human capital emerged 
as the most critically important element in the creation of the 
HCG. It is very important to remember, throughout the course 
of the study, that individuals have their own identity, 
knowledge, self-esteem, experiences and beliefs and that these 
affect the design process and the final product to some degree.  
A distinctive characteristic of the HCG is that it emphasizes 
an anchoring of the digital game in the players’ context. That is, 
each HCG uses contextual tools to bind itself to a specific 
location. This process is directly reliant upon the involvement of 
the stakeholders’ knowing in the design of the game. Anchoring 
a game in the players’ context contributes to the understanding 
of digital games from another perspective other than that of the 
current trend that focuses mainly on global markets.  
Seen from a learning perspective, scholars (Linderoth, 2011; 
Ravenscroft & McAlister, 2006) have expressed the need to 
involve educational aspects in the design of digital games. It is a 
challenging task to include teaching-learning components in the 
design of a game but to still keep the said game engaging and 
enjoyable. If one argues from the assumption that knowledge 
and cognition cannot be separated from a situation, but rather 
that the activity and the situation co-create the knowledge that is 
developed and deployed at the moment in which it is to be 
learned (Brown et al., 1989), one can infer that HCGs can 
integrate teaching-learning components in the game. The HCG’s 
game system includes activities and contextual elements which 
aid the co-creation of knowledge while experiencing the game.  
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This assumption gives rise to three general reflections which 
emerge from analyzing the design process of the seven case 
studies:  
¥ Listening helps to reveal the context aspects. 
¥ Involvement helps to reveal the context depth and context 
tolerance.  
¥ Context aids the design of hypercontextualized games 
Each one of these general reflections frames the answer to one of 
the research questions.   
6.2.1 Listening helps to reveal the context aspects  
This research study pertinently underlines the importance of 
listening to the context and to other role players as illustrated in 
the case studies. Each design process, from its inception, has 
been as inclusive as possible. Professional game designers have 
already stressed the importance of listening (Schell, 2008). It is 
however not always clear to what one has to listen, or how the 
received information can usefully impact on the creation of the 
game.  
Listening intently to stakeholders and players can unveil 
elements that we can interpret and categorize according to 
context aspects (see Section 4.1). Some of these elements, which 
are categorized by means of context aspects, are selected and 
incorporated into the game (as game components) according to 
their intellectual or affective value.   
Every location is made up of a myriad of elements that can be 
viewed as possible resources. It is by listening that one comes to 
understand meanings, doubts, trivialities, depth, similarities, 
and uniqueness as resources within the location. Hence, the 
listening process transforms these resources into assets which 
are then categorized according to their different contextual 
aspects. These are then later used as HCG components.  
It is by paying attention to the context and stakeholders that 
one can identify and clarify what type of game is meaningful 
(see Section 2.2.3). Furthermore, by utilizing the local 
knowledge and specific context elements (SCE) the game 
emerges as a learning environment that is integrated into local 
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learning resources where the exchange of information and 
knowledge is facilitated by a gameplay.  
  
6.2.2 Involvement helps to reveal context depth and context 
tolerance  
Active listening is not the only activity highlighted by this 
research, but also active involvement of the stakeholders in the 
design of the games. All the games presented in this dissertation 
are anchored in the players’ context; nevertheless they differ in 
their context tolerance and context depth. After analyzing the 
case studies, it is possible to conclude that the involvement of 
the stakeholders has two direct implications. Firstly, their 
involvement affects the context depth of the game (i.e. the 
involvement of the stakeholders’ knowing in the design of game 
mechanics and the selection of game components). Secondly, it 
affects the context tolerance of the game (i.e. the flexibility of 
contextual elements that are in constant flux and can be part of 
the game components and game mechanics which determine the 
modifiability of the game to a new context). 
The implication of this reflection is relevant as it raises an 
awareness that games, even if they are HCGs, present a certain 
degree of knowledge which has been knitted into them and a 
certain range of versatility to support the experience of its 
players within the contextual opportunities (physical and 
virtual) available for learning. Consequently, designers need to 
decide upon the level of depth of knowledge to be maintained 
when transmitting the game to the players by the context depth 
and the coverage flexibility through the context tolerance. The 
understanding of both concepts (context tolerance and context 
depth) aids the team in designing the game. Designers should 
thus be aware of both concepts from the very inception of the 
design process. Independently of the combination of context 
depth and context tolerance, the stakeholders face two other 
challenges when designing an HCG namely:   
a) Transforming stakeholders’ knowing into game components 
and game mechanics is difficult. Designing games in a 
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specific context with a clear aim is often like sailing 
unchartered waters and therefore most stakeholders do not 
know where to start or what to expect from the process.  
b) Combining and harmonising different stakeholders’ 
knowing into one cohesive and well structured game is 
exigent. Teamwork is required when one is sharing and 
trying to understand different points of view and 
knowledge, and this can at some moments lead to conflict. 
The successful management of the conflicts or tensions that 
bear down on the game creation is critical to its final success.  
 
The involvement of the stakeholders in the game design 
process delivers the context depth and context tolerance of an 
HCG. The transforming of the stakeholders’ knowing into a 
game and the resolution of tensions, done according to the 
resources available, invites all parties to constantly query and 
reflect upon the HCG’s context depth and context tolerance 
within a certain context.  
6.2.3 Context aids the design hypercontextualized games  
Listening to the stakeholders and involving them in the game 
design allows for the creation and transmission of a context 
specific message. In the course of the game design process the 
stakeholders constantly make decisions as to the meaning and 
interpretations that they want to involve in the game. The fact 
that each HCG is bound to a specific location mirrors the 
importance of including critical non-tangible elements such as 
having roots. The metaphorical concept of having roots 
highlights the intimate bond that exists between people and 
place (Clark, 2010). This particular relationship is characteristic 
of individuals who operate within a culture, society or 
environment.  
Weil mentions “[t]o be rooted is perhaps the most important and 
least recognized need of the human soul” (Weil, 2001, p. 41). Today, 
different disciplines are re-examining the concept of roots in 
relationship to the human soul, identity and forms of 
territorialisation (Malkki, 1992, p. 24). Games, which are in 
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essence cultural artifacts, support the creation of roots 
(Florescano, 2006).   
The case studies presented in this study indicate the presence 
of having roots, for example: the seniors utilize their own poems 
in their game creation (CS1), pupils at Ukombozi express their 
surprise and enjoyment at seeing the final game on their own 
XO in Swahili (CS7), stakeholders in HoK and LieksaMyst (CS6, 
CS4) explicitly stress the cultural elements they want to have 
involved in the game. The stakeholders in the case studies 
engage with and reflect upon their diverse worldviews in their 
designs. Furthermore, the process of constructing a system 
which transfers experiences and skills (both verbally and non-
verbally) is part of the stakeholders’ knowledge communication 
(Eppler, 2007). The stakeholders weave their know-how, which 
includes the cause-effect of certain game experiences and 
relationships, into their game system which is bound to a 
location.   
HCGs are bound to a specific location and therefore offer the 
stakeholders an opportunity to incorporate their roots in the 
games they are designing. Consequently, in the course of the 
design process, the stakeholders are faced with several non-
explicit questions including: What do the components mean? 
What do components remind the designer of and how much 
knowledge and relevance do they add to the game? 
Additionally, stakeholders are aware of the possibility to 
manifest their knowing by designing a game that other players 
will experience.  
The combination of all the previous listed possibilities 
suggests that in the design of each HCG, the stakeholders decide 
how closely the game resembles their own definition of context 
and themselves. The involvement of contextual meaning in the 
design process encourages the creation of new digital games in 
contrast with the current trend of designing global games. Each 
HCG pays attention to the game components and meaningful 
game mechanics that make the game relevant to the specific 
location. Not surprisingly, in the case studies the stakeholders 
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reported feelings of empowerment, ownership and surprise at 
the wide scope of possibilities they can create.    
6.3 LIMITATIONS 
The research has faced several limitations, including the 
learning curve of the researcher who was responsible for the 
orchestration and methodological analysis of the case studies. 
The researcher continually grew and learnt from fellow team 
members, in addition to seeking guidelines and answers to 
question and conundrums from literature.   
Another challenge was to frame the methodological approach 
of this research. As explained in the introduction, different 
disciplines influenced this research.  Once the guiding principles 
of the research were clarified, the study was framed within a 
mixed methods approach. Nevertheless, this decision limits the 
scope of the research as well. A natural limitation is the bias of 
the individual as regards the interpretation of the study once a 
certain approach is ascribed to. This natural limitation may 
increase if the readers of this work hail from other backgrounds.  
The decision to use a mixed methods approach has enriched 
the understanding of the study. Part of the validity stems from 
how appropriately, thoroughly and effectively the rules of the 
chosen methods have been applied in the study. Research 
experience and the use of quantitative and qualitative methods 
are important and were acquired by the researcher in the course 
of this research process. The researcher heeded the advices of 
senior researchers and literature and consciously strove to 
improve the quality of the research, validity and credibility of 
the study.  
6.4 IMPACT OF RESULTS 
This research study contributes to the existing body of 
knowledge by answering the research questions. However, as 
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Kaptelinin and Nardi (2006) mention, new technology not only 
brings new possibilities but also new responsibilities. To fulfil the 
responsibility of this dissertation, a reflection on how this 
research contributes to other domains in addition to academia, 
is warranted.   
 
6.4.1 Personal reflection  
I experienced that the process of searching for innovative 
solutions, guided by a multi-disciplinary approach, increased 
the complexity of the structured research. There were several 
important questions that I had to ask myself regarding this 
study: Which discipline should be subscribed to? Who should I 
primarily listen to? Which research method should be followed? 
To whom should I report seeing that the relevance of the 
research aim changes according to disciplines one ascribes to? In 
addition, not many guidelines are available on how to approach 
and action multi-disciplinary research. Paradoxically, utilizing a 
multi-disciplinary approach in research nurtures the possibility 
of innovation. 
The research community is aware of the existent knowledge 
gaps.  However, in promoting a multi-disciplinary research 
approach in the early phases of the PhD, one should 
acknowledge that there are questions that we are not aware of. 
This approach, in which one admits to gaps in one’s knowledge 
base, is in essence different to that of a non-multidisciplinary 
research approach. This forms part of the innovative process 
regarding new artefacts or systems. We are not fully aware of 
what we are looking for, because we do not know how this 
unfamiliar combination of perspectives will impact on our 
research. Consequently, once a ‘new’ finding emerges, the next 
challenge is to articulate it by utilizing traditional arguments to 
pave the way for the finding to be scrutinized and weighed.  
During this journey, I have tried to be open to new ideas and 
approaches. At the same time I strove to minimize biased 
opinions by constantly reflecting upon and rethinking the 
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research process and by listening to and discussing ideas with 
the stakeholders. 
An interesting contribution of this work, which has also been 
a critical limitation, is the lack of research funding which has 
pushed all parties concerned (especially the researcher) to pay 
closer attention to the resources available.  
 
6.4.2 Reflection related to EdTech∆ and games   
In the introduction to this dissertation it was mentioned that 
when the researcher arrived at EdTech∆ , the discipline of games 
research was nonexistent. Over five years later there is now an 
established team of students at EdTech∆ who researches digital 
games including Ufractions (Turtiainen, Blignaut, Els, & 
Sutinen, 2009) and Bagamoyo (Laine, Duveskog, & Sutinen, 
2011). Additionally, other academic works at master’s level 
(Gimbitskaya, 2010; Kuts, 2008) have been emerging and these 
have also been contributing to the understanding of digital 
games at EdTech∆. A veritable local community, that can help 
each other with research and shared insights on games, has 
emerged. 
6.4.3 Product development  
Currently at least two of the case studies presented in this 
dissertation (CS4:LieksaMyst and CS5:TekMyst) have 
progressed from mere test research prototypes to fully fledged 
HCGs which are being maintained by The Pielinen Museum 
(LieksaMyst) and the Museum of Technology which is 
conceptualizing and developing their own HCG based on 
TekMyst.  Additionally, evidence exists that the games 
developed by the senior group in the first case study (CS1: 
Seniors’ Game Workshop) have enjoyed a longer life than only 
the time span of the workshop. An email sent years later 
enquired as to why the games were not working properly on the 
Internet (Naumanen, 2010).  
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6.4.4 Impact on ICT4D community 
Because the HCG design model makes use of local resources 
and expertise, it encourages and empowers different 
stakeholders to produce their own digital games. Participants in 
the case studies have expressed their pleasant surprise at the 
game design process and communicated that they feel 
empowered by their use of the technology (P1, P3). This was the 
case in both Finland and Tanzania. In CS5, the curators 
expressed their desire to create a virtual village (P5) and in so 
doing share their knowledge through the use of technology. 
Based on these results, it can be assumed that the HCG design 
model supports the use and development of systems for 
individuals, in the form of ICT4D 
6.4.5 Entrepreneurship from research 
The design process and the experiences of the different case 
studies helped and encouraged a group of researchers to bring 
their expertise and knowledge within reach of the community. 
Entrepreneurship is emerging. For example Ubium Oy, a newly 
emerging company, has been in charge of the development of 
the new game for the Museum of Technology called TekGame. 
6.5 RESEARCH CONTRIBUTION 
In conclusion to this chapter, I would like to discuss an 
important question: What is the contribution of this thesis to the 
field of Technology Enhanced Learning?  
Paradoxically, after many years of research, the most 
significant contribution of this thesis may not be only in the field 
of digital games, even if the research originated there. The 
research has undoubtedly highlighted the importance and 
significance of involving stakeholders’ knowing in the design of 
digital games that are location specific. In all the case studies 
knowing was interwoven with educational and game elements 
in equal parts and then connected to the context resources 
(SCEs) – a process which is summarized in the HCG design 
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model. Furthermore, the involvement of the stakeholders’ 
knowing has resulted in interesting and innovative games 
which contain meaningful puzzles and activities.  
Games are, however, only one of the possible applications 
available in the field of Educational Technologies. The 
interesting aspect for Technology Enhanced Learning in this 
research is that it might transcend beyond games to offer 
insights on how to help to develop meaningful digital 
applications within and for a specific context. 
The findings contained in this research can be used for other 
types of applications in addition to games, for example: tutorial 
or information delivery systems. Nevertheless, games remain 
one of the possible applications that can be used to gain 
awareness of a specific context.  
The focus of this study was not a specific game, a specific 
technology or a specific digital technology. This study also did 
not set out to evaluate players’ learning, their level of immersion 
or the quality and performance of the technology. The focus was 
on the design process that utilizes elements from the reality 
(context) of the players bound to a specific location, with the aim 
of raising their awareness of pre-defined themes. Hence, digital 
technology was not the epicenter of the study - contextual 
elements were.  The investigation also aimed to involve the 
stakeholders’ knowing, which forms part of a context. I am 
aware of the premise that developers of technologies and 
applications (as in the field of mobile learning) would benefit 
from having a list of contextual elements that could aid them in 
the development of new applications.   
However, the more we focus on defining which elements to 
consider when we define context, the less we will be able to 
interpret it. Context, as became clear in the course of this 
research study, is not a fully graspable phenomenon, it is multi-
dimensional and each part of it reflects back upon itself.  We are 
also aware that context is highly relevant and omnipresent, 
constantly waiting to be discovered. We can only experience 
instances of context as they bear down on our personal 
interpretations helping us to manipulate the world we live in.  
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Based on the results of this study, one way to enrich our 
understanding of context would be to involve and to listen to 
different points of view regarding the same context. This 
approach suggests working together in context and with context 
guided by the common aim of enhancing personal 
interpretation of the same context.  
The evidence gathered in this study shows that stakeholders’ 
knowing can be successfully involved in the creation of digital 
applications that are bound to a specific location. The 
implication is that we can access a richer understanding of the 
context we are striving to discover. We can gain insight into the 
context that frames our work by listening to the perspectives of 
the stakeholders. When stakeholders function as designers of 
applications and not merely consumers, they involve contextual 
elements (including meanings, interpretations, ownership, 
identity and sense of belonging) in the digital application which 
they produce.   
Designing in and with context implies that one utilizes your 
own personal interpretation of context and, in thus doing, you 
create an artefact that transmits information relevant to the 
context from which it has been created. Context might not have 
been rationalized or deconstructed as a simple list of elements, 
but it has been used and it has guided us in our design decisions.  
Applications consequently can emerge from the context.  
Context depth and context tolerance are also two important 
and relevant findings which this research study has contributed 
to science as they have a direct impact on the development of 
digital applications. Designers and developers have to decide 
whether their application aims to support knowledge depth or, 
with the same development efforts, aims to reach as many 
people as possible. Perhaps the ideal would be to find a balance 
between context depth and context tolerance.  
The concepts of context depth and context tolerance also 
reflect the era we live in. Our modern world seems to be 
constantly searching (across different disciplines) for ways in 
which to balance global and local, depth and shallowness, 
virtual and real and authentic and artificial. Technology 
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enhanced learning is facing similar challenges and we might not 
be able to solve them anytime soon. 
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7 Conclusions 
In conclusion this chapter aims to answer the research 
questions presented at the beginning of the dissertation (see 
Section 1.3). Some suggestions for further research will also be 
given.   
7.1 RESEARCH QUESTIONS 
This section aims to answer the research questions presented at 
the beginning of the dissertation (see Section 1.3). The research 
questions will be dealt with in the following order:  
¥ The answer to questions RQ1.1 to RQ1.6, is based on the 
evidence documented in the publications P1 to P6.  
¥ The answer to question RQ1 is based on the analysis of 
Chapter 3 and the answers given in RQ1.1 to RQ1.6.  
¥ The answer to RQ2 is the synthesis of RQ1.  
 
RQ1.1 How does the communication of knowledge support 
stakeholders as game designers? 
The response to this question is based on the analysis of the 
design process of one case study (CS1 found in P1).  The design 
process created an inter-active space for reflection where 
creativity merged with life experience to produce interesting 
and enjoyable computer games. The designers’ cultural 
knowledge permeates the play-space and is communicated to 
the players. The design process offered evidence that it is 
possible to involve the knowing of individuals in the design of 
digital games, even if they are not game design experts or lack 
skills in the use of digital technology. 
 
RQ1.2 How does one trigger the interests of different individuals from 
different age groups towards the attainment of a common goal which is 
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enhanced learning is facing similar challenges and we might not 
be able to solve them anytime soon. 
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underpinned by their reflection and understanding of the knowledge 
which surrounds them? 
To answer this question the feedback of players (as reported on 
in CS2 and P2) was analyzed using quantitative methods and 
then interpreted qualitatively. It was found that the combination 
of the players’ desire to succeed in the game and their inherent 
curiosity urge them to pay attention to the game content. Results 
indicate that the game aids the players in recalling contextual 
elements (that were involved as game components) and thus 
express their self-awareness of the location (P2 and P6). 
 
RQ1.3 How is the context of the participants considered when 
designing a game workshop? 
P3 analyzed one case study (CS7) in an effort to answer this 
research question. Three contextual aspects (environmental, 
inter-subjective and subjective) were taken into account in line 
with the aim of the workshop which also influenced the design 
process of each game. The resources available (including 
computers, masks, pen and paper, weather conditions, social 
dynamics, culture, language, personal reflections, physical 
boundaries and border-free virtuality) were transformed into 
assets in the game design process.  
  
RQ1.4 How does one involve non-technical individuals in the design 
process of successful digital games and support them to move beyond 
usability matters and become designers or co-designers? 
Through the analysis of two case studies (CS1 and CS4 as 
reported on in P4) four requirements were identified which  
promote stakeholders’ participation in the design team namely 
(1) understanding different perspectives, (2) engaging in the 
process, (3) having a common aim and (4) supporting and 
learning from each other. A critical component which frames 
these four requirements is trust (P4).  
 
RQ1.5 How does one set about to design a game for a particular 
location within the restrictions and limits of its own resources? 
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The answer to this question is based on a detailed analysis of the 
design process of CS4 as presented in P5. The key findings and 
recommendations of the analysis are: invest time and effort 
within the resources available and promote reflection and 
communication between the stakeholders with the aim of 
finding solutions to diverse tensions that emerge in the design 
process.  
  
RQ1.6 What are the principles that a game designer should consider 
when re-contextualizing a game? 
P6 analyzes two case studies (CS2 and CS5) in detail in an effort 
to answer this research question. The results indicate that by 
applying minor modifications to the game mechanics, the game 
system allows the inclusion of activities that involve the 
knowing of experts in a new context. The analysis delivers four 
principles to take into consideration when re-contextualizing a 
game: (1) immerse oneself in the new context, (2) collaborate 
with stakeholders and try to balance efforts towards a common 
aim, (3) reconsider the design solutions to achieve the common 
aim and (4) be constructive and critical in contributions to the 
team.  
 
RQ1. How is the knowledge of the stakeholders incorporated into 
the HCG in the design process?   
The answer to this question is based on the analysis of case 
studies (see Chapter 3) and the examination of RQ1.1 to RQ1.6. 
The findings suggest that it is critical to promote mutual 
understanding between the different stakeholders while 
encouraging their engagement in the project. The understanding 
and engagement of the stakeholders can be supported, for 
example, by building an atmosphere of trust, promoting 
communication and balancing efforts. The formulation of a 
common aim aids the game design process and the willingness 
to support and learn from each other. These elements facilitate 
the solution of several tensions that emerge in the course of the 
design process involving the stakeholders’ knowing.  
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 According to Figure 6, the primordial approach to involve 
stakeholders’ knowing in the game design is to include them in 
the selection of game components (e.g. creation of game content) 
and the design of game mechanics. In some instances the 
stakeholders were also the main players of their own games. In 
other instances, the stakeholders had access to the analysis of 
the informants’ or other players’ feedback of their games and 
this contributed to the examination and interpretation of data 
for design decisions, including promoting curiosity and the 
inclusion of certain game play activities.  
 
RQ2. What are the characteristics of the model for creating and 
evaluating an HCG?   
The HCG model presents three perspectives and their 
relationships to each other (see Chapter 4). This inter-active 
process between the three different perspectives (Subject Matter 
Information, Game System, and Selected Context Elements) is a 
critical pre-requisite to ensuring the delivery of a playable game 
within the constraints of this research.  
The HCG model has been used to analyze some of the case 
studies as shown in P3, P5 and P6.  It also delivers two relevant 
concepts: context tolerance and context depth of the games. Based 
on the games, which are a result of the successful solution of 
tensions that arise in the course of the design process, the 
stakeholders’ access to the design process has a direct impact on 
the context tolerance and context depth of each game.  
7.2 FURTHER QUESTIONS  
Today we know that it is possible to design and develop 
digital games that are bound to a specific location with the aim 
of raising players’ awareness of specific themes in their context. 
It is possible to do a detailed and in depth analysis of the 
questions that allows us to better understand HCGs. For 
example, it would be relevant to execute longitudinal studies on 
the games developed in Set I to ascertain how the stakeholders 
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produced new applications, how the new games transmit the 
original message of the designers to the players and what 
implications the designed games have for the wider community.  
In Set II, the research can explore and analyze the implications 
of context depth in the learning environment in which the HCG 
is embedded. Further questions that can be posed include: How 
does different semiotics support the players to immerse 
themselves in the knowing involved in the game? Which 
elements of the game need to be supported in order to promote 
its sustainability? How can the concept of producing bottom-up 
applications be expanded within computer science and other 
disciplines?  How can one promote communication between the 
fields? What are the structures and processes relevant to 
producing meaningful systems without depending on new 
technologies? 
Additionally, it is relevant to study further the applicability 
of the HCG model by other designers. 
Lastly, I found the connection between HCG design 
approach and the latest research in neuroscience relevant to the 
research. For example, McGilchrist’s (2011) actual findings 
recognize that the two hemispheres of our brain have a clear 
function to understand our reality.  One hemisphere has the 
capability focus on a narrow and decontextualized view of our 
reality, while the other hemisphere sees the grandeur of our 
reality contextualized. So, by further exploring the creation of 
HCGs - which utilizes both hemispheres of our brains by 
seeking specific SCEs in a wider view of context - we might gain 
an understanding of our thinking processes through designing 
applications.  
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Hypercontextualized Games
A Hypercontextualized Game (HCG) is 
a locally designed game with a specific 
objective. Each HCG has two character-
istics. (i) It involves elements taken from 
the players’ reality (context) that are 
also bound to a specific location. (ii) It 
promotes the players’ engagement with 
their context by raising an awareness of 
pre-defined themes connected with and 
transcending beyond the perceived real-
ity (hyper). This dissertation describes 
seven case studies conducted between 
2006–2011, from which the concept and 
the model of HCG derive. Designers and 
developers can benefit from this dis-
sertation to create applications that are 
intimately knitted to a context. 
